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The human body is a complicated system. It is made up of a number of 1 
subsystems and many components that are interrelated in complex w^s. 1 he 
Well-Being unit is not meant to be aimed at a study of this involved physiology 
of the body Rather it represents an attempt to examine some of the effects 
of various substances on the system. 

-.Qticof the-advantages of the systems approach for complicated problems 

is the fact that it allows a careful examination of input and output. Further, 
it focuses on the relationship of these two factors and affords an opportunity 
to study the control mechanism that normally keeps them in balance. Such 
a-control mechanism is called a feedback sy^em. ~ 

Feedback systems have been used on machines for many years. Janhes Watt, 
in the eighteenth century, utilized metal baHs whirling on a shaft to control 
the speed of his steam engine. When the engine speeded up, rotational forces 
caused the balls to swing wider and higher. This motion partially closed the 
throttle through a mechanical connection, and the steam engine slowed down. 
A slowing of the machine below the desired speed produced the oppositef effect 
and opened the throttle. Thus, the machine had a method of control incorpo- 
rated into its operation. 

Such a feedback system is called a "closed loop control." And due to the 
fact that the response ofjhe machine is opposite to the stimulus change, it 
is said to be a negative'feedback system. For example, when the engine speeds 
up, the control sends a message to slow it down. When the engine slows down, 
the opposite message is sentAu these messages and responses occur in a 
continuous, circular pathway*-a closed loop. 

The human body is well supplied with feedback systems that serve to regu- 
late its operation. Among these are the systems of optic nerve and eye, auditory 
nerve and inner ear, and especially the various interconnected endocrine 
glands. As an example of the latter, the hypothalamus sends a message to < 
the pituitary; the pituitary in turn sends a speed-up message to some target 
gland, such as the thyroid. The thyroid sends its message, in the form of 
hormones, to the body cells. Rising levels of these hormones feed back signals 
to the hypothalamus, cutting production of the chemical messenger from 
pituitary to thyroid and slowing it down. 
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Chemical inputs to the body system can upset these feedback mechanisms. 
The inputs may be in the form of linni, tobacco, alcohol, drugs, and narcotics 
As with the fly ball governor on the steam engine, so too the body has set 
points for notmal human functioning. Physiologically and psychologically 
' these set points can be altered. Sometimes the alterations are reversible; at 
other times they arc not In any case, the body outputs are affected, in terms 
of behavior, productivity/ and general well-being. 

Everyone is a user of chemicals. At the simplest level this use involves food 
and water. But even these can pose problems for humans While a large part 
of the world is mainly concerned with getting enough food to survive, affluent 
societies worry about the problem of obesity, with its resulting health implica- 
tions And even pure water, consumed in excess, can remove necessary salts 
from the body and cause a serious physical condition similar to heat exhaus- 
tion. 

At another level are various over-the-counter chemicals— mouthwashes, 
' aspirin, cough drops and syrups, cosmetics, acne medications, eye, ear, and 
nose drops, laxatives, reducing pills, vitamins and tonics. And then at the 
prescription level are antibiotics, hormones, antihistamines, and many other 
chemical preparations in ever increasing jiumbenL In. the. twenty years Irom 
1946 to 1966, the sales of pharmaceuticals increased by a factor of 10. The, 
various preparations exist in a wide variety of fe^rps— liquids, pills, ointments, 
capsules, sprays, and tablets. They are applied to the skin, swallowed, sniffed, 
or injected. . 

The use and abuse of potentially Warmful chemical inputs are a major and 
apparently growing problem throughout the United States and probably the 
world. The reasons for this are complex, and unfortunately there arc no easy 
solutions. But one thing is very clear from an educational stand- 
point—traditional methods of deterrence, involving reliance on scare tech- 
niques or moral persuasion, have not proved effective. And the problem has 
been further complicated by the fact that individual differences play such a|T 
important part. 

No one has to be convinced that humans vary externally. Tall or short, 
fat or skinny, light- or dark-skinned, hairy or bald— humans exist in *n ex- 
tremely wide variety of forms. However, two other forms of human variation 
are often overlooked. First, humans differ internally just as much as, if not 
more than, they do externally. The cheniistry of each person's body is different. 
Reactions to the same chemical may vary greatly from one individual to 
another. A particular dosage may not affect one person, it may incapacitate 
a second, vlrhile a third person shows an allergic reaction to it. Thus, inter- 
individual variation applies to internal as well as to external characteristics. 

The second form of human variation that must be appreciated in order 
to understand the action of chemicals in the body is intra-individual variation. 
This means that a person is literally not the same at all times. Reactions to 
the same dose of the same chemical may vary immensely in the same person 
at different times. Some of the important variables include the person's physi- 
plogical and psychological condition, the setting that surrounds the use of the 



chemical, the person's past experience with the chemical substances, and, most 
important of all, the person s expectations 

The combination of the extreme intenndmdual and intia-indivtdual varia- 
tion of humans makes it extremely difficult to predict a particular outcome 
in a particular person from a particular chemical input While it is true thai 
there are certain physiological and psychological commonalities to human 
functioning, the range of variation is so great that average or mean values 
are often rather meaningless in understanding a single person. There is little 
question that science has mainly perfected techniques for ainderstanding 
groups; the individual— any individual - is poorly understood. 

Chemical inputs to the body might be divided into the two broad categories 
of foods and drugs. If food is defined as something that is used for bodily 
energy, then admittedly one that is normally considered a drug— alcohol— has 
to be included also as a tbod. Oxidation of alcohol does {ndeed occur in the 
body. However, the following background information will be aimed at the 
inputs to the system treating alcohol as a drug. ^ 



FOOD 

Someone has said that even with the mass starvation that occurs in under- 
developed countries, more people in the world are killed by overeating than 
by undereating. Probably the effects of food intake on the overweight and 
the obesytoe due to both amount and kinds of food. Not only are people 
in affliient countries eating too much— they eat more fatty meat and dairy 
pjtducts. The increase in circulatory ailments such as. atherosclerosis, which 

<»sone form of hardening of the arteries, is alarming. )And this disease can 
lead to heart attacks and strokes. 

. A person becomes fat simply because he takes in more, calories (input 
energy) then he uses up by his daily activities. And every excess pound of 
body weight requires additional blood vessels and body fluids, and harder 
work by the heart. Insurance companies have known for a long time that 
fat policyholders are bad risks. 

The control center for eating is housed in an area, in the middle of the 
brain called the hypothalamus. Normally this "appestat" initiates the urge 
to eat through one group of cells, and signals a halt to eating through another 
group. Apparently social customs, physiological factors, and psychological^ 
pressures can under certain circumstances change the regulating mechanism— 
perhaps thepet point— of this feedback system. Then thc^person doesn't stop 
eating when he should. 

♦ 

SMOKING 

Cigarette smoking as we know it today is a habit that originated during 
the past seventy years. In the United States, cigarette consumption (for those 



eighteen and over) has increased from 600 per person pci year in 1920 to 
4,2(X) per person per ycai in 19(>i "I his increase in smoking is remarkably 
similar to the increases in umny death and disability rates. 

At the turn of the centurjt for example, king cancer was a rare disease. 
Today it is the leading cause of death fiom cancer among American men. 
And it is growing in epidemic proportions. Studies h^ve now revealed and 
measured a brood spectrum of pathology induced by cigarette smoking. The 
public first bt^rame aware of many of these facts when the Surgeon General's 
report entitled Smoking and Health was published in 1964. Since that time 
a great deal of additional research ha* served to rcjnforce and extend the 
findings. 

The most chilling aspect of lung cancer is that cures arc rare. Ninety-five 
out of every hundred people who get lung cancer are dead within five years. 
Even the first-year survival rate is only 25 percent. 

Both emphysema and chronic bronchitis have similar symptoms — shortness 
of breath, chronic cough, and the tendency to (ire easily. In emphysema, the 
^Iveoli lose their elasticity and rupture. Chronic bronchitis is a persistently 
recurrent inflammation of the lining of the bronchi. The bronchial cells, when 
irritated by chemicals in smoke, produce excessive mucus. Increased coughing 
to brinj^up the "phlegm" is a common symptom. Because of these complica- 
tions, the heart works harder to pump the oxygen*-low blood to the body tissues. 
Thus, death may result from respiratory failure or from an overtaxed heart 
Emphysema and chronic bronchitis are more than twice as prevalent among 
male smokers as among male nonsmokers and three tinges more prevalent 
among women smokers than among women who have never smoked. 

Just as the death rates for lung cancer are rising, so are the death rates 
for chronic bronchitis and emphysema. They have increased sharply in the 
last few years: 2,300 in 1945 to 20,200 in 1964. At this rate, some 180,000 
people will die of these diseases in 1983. Emphysema has become second only 
to heart disease as a cause of disability. 

Heart diseases of all kinds, as well as circulatory diseases, seem to be closely 
correlated with smoking. And so it goes with other causes of death. Overall, 
the rate of early death from fill causes ranges from 40 to 120 percent higher 
for smokers thkn for nonsmokers, depending upon the amount smoked daily. 
There is also abundant evidence tojink smoking with nonfatal illnesses. Amer- 
ican workers who smoke cigarettes spend over a third more time away from 
their jobs because of illness than those who have never smoked 

We hear a great deal about environmental hazards today. Yet one fact is 
often eliminated from the discussions. This is that smoking~connected disease 
is now the foremost preventable cause of death in the United States. For the 
American male, age 35-65, who smokes a pack or more of cigarettes per day, 
smoking is an cnvWnjtnental hazard equal to all other hazards to life com* 
bined. When we consider the vast sums of money spent for improved treatment 
of heart disease, cancer, and strokes, we should realize that a much greater 
improvement of health and longevity would occur if Americans would simply 
cease smoking. ' 



Millions of adult smokers have quit smoking, and they are continuing to 
quit at a rate of more than one million a year Smoking among icen-agcis 
seems to have declined, also, but there are still about one million young people 
who Vakcrtrup the habit each year It is extremely hard for the average* child 
to grow up in our society and not become a smoker. 

There have been a number of studies about smoking among children and 
teen agers. Almost all of these agree that there'are few smokers below the 
age of ten or twelve, Hxploralory smoking increases rapidly in junior high 
school, and fairly regular smoking begins by the eighth or ninth grade. During 
high school the proportion of smokers increases. At the present time, it is 
estimated that by the age of eighteen, 37,6 percent of the boys and 21.9 percent 
of the girls smoke on a fairly regular basis. It is good news that this percentage 
is less than a few years ago; it is distressing, however, that the number is 
as large as it is. 

The trend in recent years has been toward a slight decrease in smoking among v 
boys and a fairly.steady increase in smoking among girls. The reason is perhaps 
a social one. At one time, smoking was a masculine privilege and was considered 
unladylike, or Avorse, for women. This distinction noJonger applies^ and thp 
"^OkJtoigirabiTS Of women haw p-own closer -arrd-doser to those- ef ^nen - ~ * — 

Studies have-shown that a child is much more likely to smoke if his parents 
or his older brothers and sisters smoke and if his friends smoke. Smokitfg begins 
at earlier ages among chi^Jren who have lower goals and less ability, and who 
achieve less. But thete are exceptions to these general findings— many children 
of sftooking parents do not become smokers. 

It may be that some students who srfioke will ask for your assistance in re- 
ducing their smoking behavior." If so, the U.S. Public Health Service makes the 
following recommendations. 

1. Choose a cigarette with low tar and nicotine. The tar and nicotine ratings 
for all leading brands of cigarettes are published regularly by the Federal 
Trade Commission. Some brands vary from others by as much as two to 
one, and even more. 

2. Don't smoke the cigarette all the way down. No matter which cigarette is 
smoked, the most tar and nicotine is found in the l^ft few puffs. The tobacco 
itself acts as a filter, retaining a portion of the tare and nicotine that pass 
through it. Smoke from the first third of an average cigarette yields about 
2 percent of the total tar and nicotine, but the last third yields 50 percent. 

» The longer the cigarette, the greater the risk. 

3. Take fewer draws on each cigarette. With practice, many people have found 
that they can reduce the nimber of puffs on each cigarette without really, 
missing them. 

4. Reduce inhaling. Death rates of cigarette smokers increased with degree of 
inhalftion. Since the more smoke that enters the lungs the greater the 
chance for complications, any reduction in the depth and frequency of 
inhalation is for the better. Cigar and pipe smokers are net so apt to inhale 
as are cigarette smokers. This is probably the reason they are less^tikely to 

* have many of the diseases associated with cigarette smoking. 
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5. Smoke fewer cigarettes per day. This is a very difficult step for many 
* smokers. Some ex-smokers have passed along their experience for what it 
might be worth. They suggest making a habit of asking. **Do I reaily want 
yihis cigarette?" They also suggest making it moic difficult to smoke auto- 
matically by placing cigarettes in a different pocket or drawer. Many of the 
adverse physiological effects of smoking arc reversible to some extent if 
smoking stops. 

ALCOHOL 

The most important effect of alcohol is on the brain. After a certain amount of 
alcohol reaches man's brain, his judgment becomes impaired. As more al- 
cohol gets there, he becomes unable to organize the movements of different 
muscles in teamwork. This muscular disharmony becomes greater as additional 
alcohol reaches the brain. Finally, with still more alcohol, the man loses 
consciousness. And if» under certain conditions, enough added alcohol should 
reach his brain after he is unconscious, he may die. 

In countering the problem of alcohol input, the following points are impor- 
tant 

• .Over the centuries man has found both advantage and disadvantage in 
drinking alcohol and has tried many ways to prevent its abuse. 

• Regardless of the kind of wine, beer, or liquor, drinks get their **kick" from 
the ethyl alcohol they contain. 

• Ethyl alcohol is an anesthetic (a depressant, not a stimulant) that numbs 
behavioral controls and judgment, and affects vision, coordination, and 
speech. 

• It takes a lot longer for the body to get rid of the effects of alcohol than 
it takes to drink it — time during which it is not safe to do things like drive 
a car. 

• The custom of drinking . for some people becomes a habit, and this habit 
can become a true addiction, just like the addiction to narcotics, barbiturates, 
or other drugs. 

• There is help available in most communities for those who have become 
addicted and can't, by their own unaided efforts get along without alcohol. 



OTHER DRUGS 

A drug is a substance used as a medicine or in making medicine. Properly 
prescribed for legitimate medical purposes, all drugs have sewed some need 
of mankind. Their evil lies not in their use but in their abuses and misuse. 
Sometimes they become poisons, producing unwanted reactions, stupor, aid- 
diction, and even death. In ipany cases they can cause^nysical and psycho- 
logical dependence and physical tolerance. 

u 



Defining terms like addiction is difficult. It is made m6re so by the various 
ways in which it is used, like "physical addiction" or "psychological addiction." 
One definition of addiction might be the compulsive use of a drug, so that 
the user finds it difficult to lead a normal life. The addict is "hooked" -he 
takes the drug because he has to. In this respect, any chemical input can to 
some degree become addictive if it interferes with the usual, constructive 
pursuits in life. 

Physical tolerance is caused by the adaptation of the body to some chemical 
input The body tolerates larger and larger doses and. in fact, it requires these 
larger doses for the drug to have a desired efffilct. The degree ol establishment 
of tolerance depends on the drug and the dose. For opiates, tolerance develops 
very readily. With alcohol, tolerance can be mduced only if the dose is greater 
than a certain minimum. But *n any case, tolerance results w physical de- 
pendence. 

When the body has become so accustomed to the presence of a drug that 
unpleasant physical symptoms result when the dosage is stopped, the individ- 
ual has become physically dependent on the drug. The key to its identification - 
the operational definition of physical dependency -is always the presence of 
withdrawal symptoms. Sometimes these can be extremely" harmful to the 
individual. 

The addict may or may not be physically dependent on a drug, but he 
is always psychologically dependent on it. He has a craving— some deep need 
in his personality. He experiences a controlling desire, with or without the 
physical need, tt> continue taking the drug and to obtain it by any means. 

4he abused drugs generally fall into two main groups-depressants and 
stimulants. Properly used, the first classification can relieve pain, lessen nerv- 
ousness, and produce sleep. The second group are often used to reduce fatigue, 
overcome sleepiness, and treat overwtight patients. But improperly used, both 
can cause addiction, serious physical reactions, and in some tragic instances 

tteath. ' 

One of the difficulties with the depressant-stimulant classification system 
for drugs is/that there are several that can have either effect, depending on 
the mood oi(the user. Among these are marijuana, which is legally classified 
as a narcouOmd the so-called hallucinogens such as LSD, mescaline, and 
tfsilocybin. Not only do their effects vary with mood, but they differ from 
^person to person. And to complicate matters further, when these drugs aro- 
used in conjunction with other drugs, such as alcohol, the results are even 
. more unpredictable— sometimes violent. 

Narcotics can also act either as stimulants or as depressants. The principal 
stimulant narcotic is cocaine, which is an extremely dangerous drug extracted 
from coca loaves. It often causes unprovoked, violent behavior and terrifying 
hallucinations. The opium derivatives (heroin, morphine, codeine, paragoric, 
etc) are sedatives. The synthetic opiate equivalents produce essentially the 
same reactions of a dreamlike trance and withdrawal from reality. Incidentally, 
heroin is the most addictive of any known drug. 
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AN OVERVIEW 



The unit opens with an examination of the relationship between body weight 
and food intake. In an attempt to explain this relationship, {he model of a 
negative feedback system is pioposcd. In turn, a mechanical analogy, in the 
form of ^thermostat, is constructed to exemplify this type of system. Com- 
parisons are then drawn between components in various body feedback sys- 
tems and the corresponding components in the mechanical analogy. 

The study of body feedback systems is then expanded to include other 
chemical inputs. The first of these is cigarette smoke. Its effect oft living things 
is examined with seeds and seedlings in the laboratory and with data and 
photomicrographs in the text. The student is called upon to make decisions 
on the basis of statistical evidence of the efTect of cigarette smoking on the 
body. 

The effects of other chemical* inputs—drugs — are studied, especially in the 
manner in which they interact with various negative feedback systems of the 
body. The meanings of physical and psychological dependence, withdrawal 
illness, and addiction are examined. & 

Chemical inputs are classified in two broad categories— depressants and 
stimulants. Thejcffects of depressant drugs, including alcohol, arc investigated. 
Emphasis is given to the adverse effects of the intake of two drugs simulta- 
neously, and to the factors of age, weight, physical condition,. and mental state 
on the way a drug can influence the behavior of an individual user. 

The use of stimulant drugs and their physical and psychological effects is 
examined. The building up of body tolerance t* certain chemical inputs is 
studied. Attention is focused' on the hallucinogens, and on the possibility of 
long-range changes in | body functions that can be caused by their use. Data 
showing the effect of marijuana on test scores under controlled conditions once 
again emphasize the great Variability among individual subjects. 

The uAit concludes with a look at the ii^rrelationship of drugs and the 
law. Students a^e asked to make decisions <WXhe basis of available facts and 
to discuss their decisions with otherfc. The concept of a placfcbo is presented, 
which helps point up thp psychological nature of the effect of drugs. 




GENERAL INFORMATION 

The material in the unit has been aimed at ^/scientific presentation as far as 
possible. For obvious reasons it is difficult to make use of laboratory activi- 
ties for much of the subject matter. Instead, graphs, tables, factual text, and 
art illustrations are used to present the concepts. The teacher is urged to avoid 
preaching or moralizing as far as possible, and to allow the students to make 
decisions based on the existing evidence. 

Each chapter of the Teacher's Edition contains an equipment list for that 
chapter. The same is true for each excursion. In addition, the last page of 
each chapter alerts you to preparations necessary for the following chapter. 

% 
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Among the materials listed will be some items thai must be supplied locally. 
These include the following bahv-lood jars (M)) lor all chapters; cigarettes 
(1 per student-team), cans <tr Hats with potting soil for seedlings, matches, 
transparent tape, and paj>er towels lor Chapter 2, wued sott drink cans, 
mini-marshmallows (I bag), nuts (72), matches, paper towels, and potholdci 
or tongs for Excursion 1-3; in addition, seveial chapters and excursions need 
a timing device (watch or clock) with a sweep-second hand. j 

Excursion 2-1 calls tor optional equipment tor the first part. This includes 
microscopes, microscope slides, cover slips, medicine droppers, tweezers, iodine 
(or methylene blue), an onion, and pond water If these materials arejnol* 
available, students may do the second part ot the excursion only. \ 



GET IT READY NOW FOR CHAPTER 1 



Depending on the method you decide to use for the thermostat activity, 
you may want to have one setup assembled ahead of time. Choose a place 
in the room adjacent to a wall outlet where students can go to operate the 
apparatus. 

If you decide to use corn and pea seedlings for Problem Break 2- 1 in Chapter 
2 t you will have to plant them well in advance, ^|se the cans or flats with 
potting soil listed previously. 
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Record B6pk / jWth ^acher's Edition / Master Set of Equipment 
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ultimate view of science and of the natural world. During thfise years 
most youngsters become more adept at thinking conceptually. Since 
concepts are at the heart of science, this is the age at which most stu- 
dents first gain the ability to study science in a really organized way. 
Here, too/ the commitment for or against science as an interest or a 
vocation is often made. * 

Paradoxically the students at this critical age have been the ones 
least affected by the recent etrort to produce new science instructional 
' materials. Despite a number of commendable efforts to improve the 
situation, the middle years stand today as a comparatively weak link in 
science education between the rapidly Ranging elementary curriculum 
and the recently revitalized high school science courses. This volume 
and its accompanying materials represent one attempt to provide a 
sound approach to instruction for this relatively uncharted lev^l. 

>Vt the outset the organizers of the ISCS Project decided that it 
would bV shortsighted and unwis.e to try to fill the gap in middle 
school science education by simply>riting another textbook. We chose 
instead to^challenge some of the most firmly established concepts 
* \ about ho* to teach and iust what science material can and should be 
\ taught adolescents. The ISCS staff have Jended to mistrust what 
.J authorities believe kbout schools, teachers, chydren, and teaching until 
wc have had the chance to test these assumptions in actual classrooms 
with real CMildren. As conflicts have arisen, our policy has been to rely 
^ . more upon what we saw happening in the schools than upon what 
authorities sard could or would happen. It i<f largely because of this 
- . policy that the ISCS materials represent a substantial departure from 

the norm. ■' - -v..-,- , , 

The primary difference, between the JSCS program and more con- 
ventional approaches is thXfact thaty allows each student to travel 
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at his own pace, and it pciniils the scope and sequence of instruclioy 
to vary with his interests, abilities, ami backgiound I he ISt S \yjiters 
have systematically tried to give the student more ol a lole in deciding 
what he should study next and how soon he should study it. When the 
materials are used as intended, the ISC S teachei serves more as a 
"task easer" than a 'Mask master " It is his job to help the student 
answer the questions that arise from his own study lather than to try 
to anticipate and package what the student needs to know. 

There is nothing radically new in the INCS approach to instruction. 
Outstanding teachers from Socrates to Mark Hopkins have stressed the 
need to personalize education ISCS has ttied to do something more 
than pay lip service to this goal JSCS' major contribution has been to 
design a system 'whereby *an average teacher, operating under normal 
constraints, in an ordinary classroom with ordinary children, can in- 
deed give maximum attention to each student's j^ogress. 

The development of the ISCS material has been a group effort from 
the outset. It began in 1962, when outstanding educators met to decide 
what might be done to improve middle-grade science teaching. The 
recommendations of these conferences were converted into a tentative 
plan for a set of instructional materials by a small group of Florida 
State University faculty members. Small-scale writing sessions con- 
ducted on the Florida State campus during 1964 and 1965 resulted in 
pilot curriculum materials that were tested in selected Florida schools 
during the 1965-66 school year. All this preliminary work was sup- 
ported by funds generously provided by The Florida State University. 

In June of ?9.66, financial support was provided by the United Spates" 
Office of Education, and the preliminary effort was formalized into 
the ISCS Project- Later, the National Science Foundation made sev- 
eral additional grants in support of the ISCS effort. 
. Tfie $rst draft of these materials was produced in 1968, during a: 
summer writing conference. The conferees were scientists, science 
educators, aittl jujnior high school teachers drawn from all over the 
United States. The original materials have been revised three times 
prior to theif publication in this volume. More than 150 writers have 
contributed To the materials, and more than 180,000 children, in 46 
states, have been involved in their field testing. V 

We sincerely hope that the teachers and students who will use this 

material will find that the great amount of time, jnoney, and effort 

that has gone into its development has been worthwhile. * 
♦ 

Tallahassee, Florida The Directors 

February 1972 intermediate science curriculum study 
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The word science means a lot of things. All /rTthe meanings are "right," 
but none are cqjnpletc- Science is many things and is hard to de- 
scribe in a few words. 

We wrote this book to help you understand what science is and what 
scientists do. We have chosen to show yoy these things instead of 
describing them with words. The book describes a series of things for 
you to do and fhink about. We hope that what you do will help you 
learn a good deal about nature and that you will get a feel for how 
scientists tackle problems. 

How Is this book dfflsrsnttfrom othsr tsxtbooks? * 

• This book is probably not like your other^Ubwlcs, To make any 

sense out of it, you must work \yith dbjects^md suBsteiu^es. You should 
do the things describedjthink about them, and then answer any ques- 
% tions asked. Be sure you answer each question as you come to it 

The questions in the book are very important. They are asked for 
three reasons: > 

, 1. To help you to think through what you see and do. ^5 

2. To let you know whether or not you understand what you Ve done. 

3. To give you a record of what you have done so that you can 
use it for review. 

How will your dm bo organized? 

Your science class will probably be quite different from your other 
classes. This book will let you start work with less help than usual 
from your teacher. You should begin each day's work where you left 
off the day before. Any equipment and supplies needed will be wait- 
vill ing for you* 

j ■ « 
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Your teacher will not read to you or tell you the thinps thai you aie 
to learn Instead, he will help you and your classmates individually. 

Iry to woik ahead on youi own It you have double, lust tiv i<> 
solve the problem 4br yourself. Don't ask your teacher for help until 
you really need it. Do not expect him to give you the answers to the 
questions in the book Your teacher will Iry to help you .find where 
ahd how you went wrong/ but he will not do ytfllr work f\>r you 

After a few days, some of your classmates will be ahead of you and 
dthers will not be as\ar along. This is the way the course is supposed 
to work. Rcmemberf though, thai there will be no prizes for finishing 
first. Work at whatever speed is best for you. But be sure you under- 
stand what you have done before moving on. 

Excursions arc mentioned at several places. Tfoese special activities 
are found at the back of the book. You may stop and do any excursion 
* that looks interesting or any that you feel will help you. (Some ex- 
cursions will help you do some oPIhe activities in this book.) Some- 
times, your teacher may ask you to do an excursion. v 

What am I axpactad to learn? 

During the year, you will work very much as a scientist does. You 
should learn a lot of worthwhile information. More important, we 
hope that you will learn how to ask and answer questions about 
nature. Keep in mind that learning how to find answers to questions is 
just as vahkible as learning the answers themselves. 

Keep the big picture in mind, too. Each chapter builds on ideas 
already dealt with. These ideas add up to some of the simple but 
powerful concepts that are so important in science. If you are given a 
Student Record Book, do all your writing in id Do not write in this 
book. Use your Record Book for making graphs, tables, and diagrams, 
too N 

From time to time you may notice that your classmates have not 
always given the same answers that you did. This is no cause for 
worry. There are many right answers to some of the questions. And 
in some cases you may not be able to answer the questions. As a 
matter of fact, no one knows the answers to some of them. This may 
seem disappointing to you at first, but you will soon realize that there 
is much that science does not know. In this course, you will learn 
some of the things we don't know as well as what is known. Good luck! 




EQUIPMENT LIST 

Per student-team 

1 peg board stand 
1 bimetal strip ' 
4 bolts and wing nuts 
60 cm of nlchrome wire 



4 tost leads 

1 ft-volt bulb and socket 

1 6-volt power source 

1 clinical (oral) thermometer 



Per class 

1 baby-food |ar 
Isopropyl alcohol 



CHAPTER EMPHASIS , 

A model of a negative feedback system is 
applied to the problems of energy input and 
output in the human body. 



take It Off 



Chapter 1 



Excursions 1-1, 1-2. 1-3, and 1-4 are Keyed 
to this chapter. 



"HowVL you like to lose ten pounds of fat? Get Yicf of your 
head!" - ; - :~ 

Everyone has heard this jok^. But to many overweight 
jktaf>le, being fat is not funny. One of the biggest persons 
who ever lived, Robert Hughes of Illinois, weighed 1,069 
pounds just before his death in 1958. That's about 900 pounds 
too much. Few people have that much of a weight problem. 
Still, millions pf people ah) seriously overweight 

Why do some people get fat when they «at certain kinds * 
of food and not get fat when they eat other foods? Hovf much 
food can you eat and stay healthy? Why do people on diets 
count .Calories? These are some of the questions that you 
will tackle either in this chaptef or in its excursions. 




MAJOR POINTS 

1. Energy Input, in the form of food, can be 
measured In Calories. 

2. A record can be kept of the dally time 
spent In various activities. 

"3: Afeedback system I* a system In whteft toe 
components Influence each other in a definite 
way. 

4. When the stimulus change and' the re- 
sponse change are opposite. It Is called a 
negative feedback system. 

5. A number of systems In your body are of 
4he negative feedback type. 

6. The amount of food eaten is part of a neg- 
ative feedback system for ctihtrolllng body 
weight. 

7. The /lumber of calories of heat energy 
needed to change the temperature of water 
Is equal to the mass of the water times the 
change in temperature. 

8. Quite a bit of the energy from food Is used 
to keep the body temperature constant. 

9. Body weight is controlled by the relation of 
energy Input to energy output. 

10. Body weight has Important Implications 
for health* — 



The ^guinea pig" for your experiments on food and body 
weight will be yourself. You will study your own eating habits 

relation to some of the things that scientists have learned S 
about the, body and its needs, * * 



Problem Rrt»ak This is an Important opening 
ut'Itvity The data gathered on food Intake 
(energy input) and body activity (energy out- 
put) will tw used extensively In the chapter 
Students may have to be reminded to keep 
a careful record for the five-day period It will 
help to have Calorie tables available to sup 
plement those in Excursion 12 One source 
can be found on pages 194 and 195 of Foods 
and Nutrition in the Life Science Library If 
most of your students are beginning this unit 
at the same time, you can justify spending a 
few minutes of class time helping them set up 
their individual food charts, illustrated in 
Table 1 -1 . Probably some teen-agers will need 
30 or more daily spaces for their entries 
Stress the point that the charts should be 
carried with them for five days 

i 
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Excursion 1-1 is remedial for those who need 
help on Calories. It is keyed later in the chap- 
ter by a checkup. However, it can be done at 
this point if desired. 

Students will need to use Excursion 1-2 for 
Calorie information, unless another source is 
available. 
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. I'rom lime to tunc in this unit, you will be asked to do 
Pioblem Bieaks These aic juoblems loi you to solve, without 
much help lifnn your hook oi youi teacher. The problems 
will usually help vou to understand what you are studying 
m the chapter. Hut that s not then ma|or purpose I hoy arc 
designed to givc^ vou practice in problem solving, ana in 
setting up youi own^fnrrTfnc'nts. Vou should try every f*rob- 
*Wfri Break even the tough ones And in most cases, you 
should have your teachei appiovc youi plan before trying 
it» The first Problem Break in tins unit is coming up next 

PROBLEM BREAK 1-1 

To study your eaiing habits, you need to know what they 
are. To get this information, you will keep a daily record 
of everything vou eat during the next five days. While your 
•list grows, you will study the wity your body works. Then 
at the end of five days, you will use your list and your new 
knowledge to decide how healthy your eating habits are. 

First, make a chart like the one shown in Table 1-1. To 
let you carry the chart with you, put it in a small notebook 
or on separate sheets of paper. Be sure to leave lots of space! 
You will probably be surprised at how many things you eat 
in a day. 

On the chart, keep track of everything you eat or drink 
(except water) for the next five days. Table 2 in Excursion 
1-2 will help you decide how many Calories each kind of 
food has. And if you need help in defining Calories, then 
Excursion 1-T is just for you. If you eat things not on the 
list in Excursion 1-2, cheek other Calorie tables or ask your 
teacher to help you with the "Calories" column. 

Table 1-1 



SAMPLE FIVE-DAY FOOD CHART 



Day 1 


Food 


Amount Eaten 

(cups, glasses, ounces, etc.) 


— 

Calorics 
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Remember to li^l .every bit of food you cat or drink. 

Second, prepare a separate chart of your activities for these 
five days. Nearly everything you do can be considered one 
of the following five activities. 

1. Sleeping 

2. Awake, but not active (Reading, watching television, 
studying, riding on a bus, sitting in class, eating) 

3. Light activity (Walking, slow bicycling) 

4. Moderate activity (Playing Ping- Pong, sweeping the 
floor, mowing the lawn) 

5. Strenuous activity (Swimming, doing exercises in gym, 
basketball, tenms, running) 

After you have studied the list above, estimate the amount 
of time in hours (not minutes) you spend each day in each 
type of activity. Make your estimate to the nearest quarter 
hour (15 minutes = 0.25 hour; 30 minutes = 0.5 hour). Look 
at Excursion 1-3; it will help ^ou make the estimates. After 
y^ have figured out, pretty well, how ijjiany hours you devote 
to each activity, fill in Table 1-2 in your Record Book. (Be 
sure you end up with only a 24-hour day!) 





| Day 1 

1 s 

i 

} 
i 

T 

i 

[ 


Type 

of Activity > 


Time Spent 
on This Activity 
(in hours) 


Sleeping 


1 


Not active 




Light activity 




Moderate activity 


M 4 


^ Strenuous activity 


— j 


} 
i 

\ 

! 

1 

| Day 2 

» 

h 

i 

\ 

i * A 


Type 
of Activity 


* Time Spent \ 
on This Activity ; 
(in hours) 


Sleeping - 


i 


Not active 


1 


Light activity 


if 


Moderate activity 




Strenuous activity 
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Table 1-2 



Excursion 1*3 will also be kfyad latar in tha 
chapter. 

Exparlanoa has shown that students hava a 
lot of troubla remembering to list tha tlma 
apant In various activities daily. Any typa of 
encouragement that you can giva will help. 
Unlaas thay corractly fill In Tabla 1-1 and 
Table 1*2, thay cannot complata Problam 
Break 1-3, Excursion 1-3, and othar activities 
In tha chapter. 
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1 

1 

Day 3 

1 

1 

i 

I 


\ 

Type 

of Activity 


Time Spent 
on This Activity 
(in hours) 


Sleeping 




Not active 




Light activity 




Moderate activity 




Strenuous activity 




f 

Day 4 

> 

t 


of Activity v 


^ Time Spent 

on This Activity | 
(in hours) ) 


Sleeping 




Not active 


H 

-4 


Light activity 




Moderate activity 


— i 

,i 


Strenuous activity 


' i 


1 . 

t 

Day 5 

I ■■ 
i 

\ 

I 

\ 

i 

i 


Type 
of Activity 


"Tl 

l ime Spent fl ? 
'on This Activity/ *| 
(in hours) n | 


Sleeping 


M 1 f 

i 


Not active 


i 


Light activity 


'"1 


Moderate activity 


1 


Strenuous activity 
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■ ■ • Not* About all that most people- know about Calories is that 
people who are dieting count thenu A little later in the chapter, 
you'll learn exactly what Calories are and how they are meas- 
ured 

While you make your food chart and your activity chart, 
you should go on tg study the next few pages. In five days 





Scientists have developed a very useful model that can help 
you study the relationship between body weight and UhkI 
intake. To see how the model works, you will first study a 
thermostat Although you and a theimostat look quite ditlcr- 
cnt t you both work very much alike. 

You can construct a thermostat quite easily. To do so, you 
will need the following equipment; 

1 6-volt dry cell or other current source 
1 bimetal strip, about 10.5 cm long 
1 piece #24 nichromc wire, 60 cm long 
4 bolts, about 4 cm long, with wing nuts 
1 pegboard stand 
4 test leads 
- 1 6-volt bulb and socket 
1 angle bracket 



d a pencil 
e coil off 



Nichrome wire 



ACTIVITY 1-1. Wrap the nichrome wire ti&htl 
or other small round object to form a coll 
carefully. 




A USEFUL MODEL 

You should decide the number of students 
who will work together on this activity Proba- 
bly two or three would be reasonable That 
means that if a large number of aTudents get 
to this point at the same time, there win be 
• Slow-down. There are several possible solu- 
tions. f 

(1) Have some students go on to other actlvN 
ties and return to this point when equipment 
Is available. 

(2) The first three teams assemble the appa- 
ratus, and then leave it in operation for other 
teams to observe 

(3) One setup could be made ahead of time 
for all to observe. 

(4) Additional equipment be procured so that 
more setups could operate simultaneously. 

Once the 60 cm of nichrome wire has been 
colled, It can be used by subsequent groups 
If reasonable care Is used In disassembling 
the apparatus. 

Note that two groups can use the same peg- 
board by working on opposite sides In this 
case, the angle brackets can be mounted 
toward the sides Instead of In the center. 
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ACTIVITY 1-2. Fasten the angle bracket to the center of the 
pegboard as shown. 



Wing nut 



r 




• e • 

• • » 
e»e m • 



« • » • • 



• • e e e 
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ACTIVITY 1-3. Attach the bimetal strip to the angle bracket 
with bolt #1 as shown. Be sure that the silver sldo of the strip 



Is up. 



o 
o 



Bolt 1 



> V 



o 
o 



lo 



Bolt 1 




^2L 



o 
o 
o 
o 



o 
o 

o 
o 



I 



Silver side up 



Bolt 1- 



Bolt 2 




n B 


o o 


O 






o o 


o 






o o 


o 
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ACTIVITY 1-4. Clamp the last two bolts (bolts #2 and #3) 
to the pegboard as shown. yhe contact of th<> b|metaI str|p wl{h ^ nl _ 

^ ^ chrome wire at boit * 3 can be adjusted by 

rotating the angle bracket on the pegboard. 
There should be a firm contact but the bi- 
metal strip should not be bent excessively. 

Close or 
II 3 just touching 

ACTIVITY 1-5. Attach the nlchrome wire coll to the bolts as 
shown. Be sure that the bimetal strip touches the nlchrome 
wire at bolt #3 but not at bolt #2, nor between the bolts. 




Not touching 



^^^^^^^^^^^^^ 



Touching 
Bolt 3 



You may want to point out to students that the 
light bulb Is used only as an indicator, tt 
shows when the current is flowing and when 
the current Is Interrupted. The thermostat, or 
negative feedback system, will operate with- 
out the bulb In the.clrcult 



ACTIVITY 1-6. Connect the bulb to bolts #2 and 3 with test 
leads as shown. \ 

L Bolt 1 




6 CHAPTER 1 




ACTIVITY 1-7. Connect bolts #1 and 2 to the 6-volt cell as 
shown. If the tnilb does not light and the nlchrome wire does 
not get warm, check all connections. 

When you have the bulb lit and the nichipme wire hoU 
watch the bimetal strip carefully. % 

□ 1-1. What happened to the bimetal strip? 

Q1-2. What happened to the light bulb? Continue to observe 
the strip and the bulb. 

□ 1-3. Describe what happened next to the strip and the 
bulb. 

Today the temperature of many buildings is controlled by 
thermostats. Perhaps there is a thermostat on the wall in your 
classroom that can be set at any desired temperature. A 
thermostat turns a furnace or an air conditioner on and off. 
This keeps a room's temperature almost constant no matter 
Nvhat the yeather outside is like. 

□1-4. What part of your thermostat system acts like the 
ftirnace in a room thermostat system? 

□1-5. Which part of your thermostat system indicates that 
the "furnace" is on? 
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Any 6-volt source may be used. The most 
convenient one is the 6-volt charger and 
adapter. The 100- watt bulb will protect the 
charger from any damage, even a direct short 
circuit The charger should be plugged into 
the adapter, and then the adapter plugged 
into the 110-volt wall plug. Students then 
connect to the charger leads with their test 
leads. 

The nlchrome coil will get quite warm. How- 
ever, there should be no danger of burning 
the student unless the wire is held tightly. 

1-1. The strip should bend upward, breaking 
the electrical contact. The motion will nor- 
mally be quite small, so the student will have 
to obeervq closely. As it cools, the strip will 
•Jowly bend downward until it is again in con- 
tact with the wire. 

In this series of questions, the student should 
be able to identify the nlchrome coil as the 
heat supplier or "furnace/* the bimetal strip 
as the sensing device, the contact between 
the strip. and the wrre as the switch that sends 
a message, and the bulb as an indicator that 
shows when the "furnace" is on. Other stu- 
dents may Ujlnk the 6-volt cell is more com- 
parable to the furnace. Let the students dis- 
cuss and justify their answers. 
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Note that in thus* illustrations, there is no 
Indicator, like the light bulb, to show when the 
* furnace 19 on The heat from a radiator or a 
heat vent would act as an indicator In this 
case Noto also that the sot point on the stu- 
dent thermostat can be changed, by turning 
the angle bracket to put more tension on the 
bimetal strip, the set point is raised With less 
tension, the set point is lowered, as long as 
the stftp can still make contact with the wire. 



Room 
Temperature 



70 n F 



Thermostat 
Set Point 



1 |1-6. How docs the thermostat in youi system turn oil the 
"furnace" in youi system? 

[" ]1-7. How does the thermostat in youi system turn on the 
"luinacc" in your system? 

f]1-8. What tells the thermostat in your system when to turn 
the "furnace" oil and on? 



Thermostat 
Switch 




Circuit 
Opoh 



Furnace 



Furnace 
Off 



Result 



Heat is lost from the room. 
Temperature goes down. 



v 



65* F 




Furnace gives out heat. 
Room temperature goes up. 



75° F 



Figure 1-1 
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Circuit 
Open 



Furnace 
Off 



Furnace shuts off. 

•jleat is lost from the room. 

Temperature goes down again. 



Take a look at Figure 1-1. It shows how the thermostat 
in a building works. The figure applies to your thermostat, 
too. Notice that a thermostat is really just an electrical switch. 
When the temperature falls below a certain point, the switch 
closes and turns the furnace on. When the temperature rises 
to a certain point, the switch opens again. This turns the 
furnace off. 

A record of the furnace being turned on and off by the 
thermostat is shown in Figure 1-2. The room temperature 
varies, but it stays quite close to the desired set point. 
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Set point 




Extra heat 



Tqq .little heat 



Perhaps your classroom has a wall thermostat. If so, answer 
the next two questions. If it does not, skip over the questions 
and begirf the next section. 

□ 1-9. At what temperature is your classrooms thermostat 
usually set? 

□ 1-10. By how many degrel^ does the temperature of your 
classroom go above or below the thermostat set point? (You 
must find some way to measure room temperature to answer 
this question.) 

Situations like the one involving the thermostat are often 
called feedback systems. If you have studied ISCS materials 
before, you know that a systein is several objects (compo- 
nents) that influence each other, A feedback system is a system 
in which th4 components influence each other in a fairly 
definite way. Let* s see what that way is. 

Figure 1-3 shows one way to diagram a feedback system 
that includes a thermostat. Study the figure carefully because 
later you'll need to make drawings like it. 



figure 1-2 

If the classroom does not have a wall thermo- 
stat, you might want to suggest that students 
check their home thermostat if they have one. 
Normally the temperature varies about 2°F 
(1.1 °C) above or below jhe set point. 



FEEDBACK SYSTEMS 



Figure 1-3 



Temperature 
rises above 
•at point 




Thermostat 
senses the 
increase. 4 



Thermostat 
lends message 
toturn furhace on 
(closa switch) 




Thermostat 
sends message to 
turn furnace off 
(open switch). 



Thermostat 
senses the 
decrease. 




Fumace 
tums off. 



Temperature 
drops below 
set point. 
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Stimulus 


Hespona© 


Chung© 


Change 












(Heat turned off) 


(Too much heat) 








(Too little heat) 






(Heat turned on) 



Figure 1-4 
Figure 1-5 



Input of 
something 
goes up. 



The controller 
Increases 
the Input 



( |1-11. In what foim is the message that the thermostat sends 

to the furnace? 1-11 The message Is electrical. aaitwa* with 

the student thermoeftat 

Notice that a n\e in room temperature causes a Jail in the 
inpitf of heat to it from the furnace. On the other hand, a 
fall in room temperature causes a rise in heat input. The 
change in room temperature is the stimulus that causes the 
furnace to respond with more or less heat. v 

In the thermostat system, the stimulus change and the 
response change are opposite. When one goes up, the other 
/goes down. This type of situation is shown in Figure 1-4. 
It is called a negative feedback system because the stimulus 
change is opposite to the response change. 

You can think of negative feedback as a steadying process. 
When something changes, something else happens that then 
tends to bring things back to where they were. Figure 1-5 
shows the general way that negative, or steadying, feedback 
works. 



,lng "X 

sLJL 

(roller J 
ses y^U 

Ilin 



T 



A regulator 
senses the rise 



The regulator 

tetls the 
controller to 
increase the input 




The regulator 
senilis a message 

to a controller 
to slow the input. 



The regulator -; 
senses the fall. 




Pupil 
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Negative feedback In the body 

A lot of things that go on in your body work on the nega- 
tive feedback principle. The pupil of your eye is a good 
example. To see why, you will need a partner. 

One method tor observing the change In pupil 
size Is to have the partner close hit •yea and 
then suddenly open them while they are being 
observed. 

ACTIVITY 1-8. Look at the aixebf the pupils of your partner's 
eyes. Then ^potlce what happens to the pupils' size when mote 
or less lignt falls on them. 

Q1-12. Describe the reaction of your partner's pupils as the 
light falling on them increases or decreases. 
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As you know, the pupils ofyoui eyes aie actually openings 
through which light passes. When the opening is large, lots 
of light passes in. When it is small, less light is passed t King 
this Information and your observations, let's try to diagram 
the system of which the pupil is part. We'll use the form 
shown in Figure 1-5. Our results are in Figure 16. 



Figure 1-6 




Some "light stat* 
senses the rise. 



The 'Might star 
sends a message 
to the pupil 
to opep up. 



u 


L Tho 'Might Stat" 






X sends a message 


\ The pupil 




\X to the pupil 








| to close down. 


n 












i 






The 'Might staf / 




Input of light 


senses the fall. £ 


into the 








eye falls. 



□1-13. What's your guess as te how the message from the 
"light staf* gets to the pupil? 

In this unit, you will study the way that many things can 
affect your body. Each time, you will discover that part of 
your body acts like a feedback system. When the feedback 
system is working well, it keeps you in good health. In other 
,words, when things happen to you, it restores you to the way 
you were before. That's why it's a negative feedback system. 



1-13. A reasonable guess might be that the 
message Is carried by nerve signals. Actually, 
the message goes to the Iris— the colored part 
of the ays surrounding the pupil. This iris Is 
made up of muscles that shrink or enlarge the 
size of the light-admitting hole, the pupil. 



Negative feedback and eating 

Fqr fnany people, a negative feedback system tends to keep 
their Ibody weight about the same. Their appetite seems to 
be controlled by how much food their body needs. Food 
intake goes up when the body nefeds more food. When the 
bociy needs are small, intake goes down, (See Figure 1-7,) 



Figure 1-7 



Input of food 
goes up. 

— <V^- 


Lf\ Some 1- 
"appetite star _ 
|K senses the rise. | 


"Appetite stat" Lh 
. /Ssends a message _ 
Y to the brain J r 
I to reduce appetite. | ( 


V Appetite. 
s Is reduced. 










Appetite Is j 
Increased. \ 


J I "Appetite stat" I 
AJx sends a message yL 
to the brain C 
to Increase appetite?^ 


J "Appetite stat" VLJ 
> .^enses the fall. C 


Input of food 
' goesdowh. 
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1-14 lha answer should Indicate thai the 
response change it opposite to the stimulus 
change. 



| 11-14. What makes the situation diagianuncd in Figure I -7 
a negative feedback system/ (Hint: What is negative feed- 
back?) 

Not everyone is lucky enough to have his intake of food 
under the kind of control shown in Figure I -7. Some people 
seem to eat moie food than thcir^budy needs. This is what 
leads people to become overweight Next you will try to 
discover why and how this happens. 

To understaiid what comes next, you must know what 
calories (with a small r) and Calories (with a capital Q are 
and how they are measured. Use the following checkup to 
find oih if you nfced help with this. * 



This checkup leads Into Excursion 1-1 Stu- 
dents who do this excursion will need consid- 
erable materials, some of which must be sup- 
plied locally. This includes soft drink cans, 
wire, pot-holders or tongs, mini marshmallows 
and nuts. See the list in Excursion 1-1 for 
details. 



The quantity of heat necessary to raise the 
temperature of one gram of a substance 1 °C 
is called the specific heat of the substance. 
For water, this quantity Is one calorie* so we 
say that the specific heat of water Is 1 . 



CHECKUP 

In your Record Book, finish each of the following statements. 
1* A calorie * s a unit used to measure , 

2. A Calorie is equal to calories. 

3. One calorie will raise the temperature of one ^ram 
(I ml) of water at room temperature °C 

4. It would take calories to raise the tem- 
perature of ten grams of water from 10°C to 20°C 

Check your answers on the first page of Excursion 1-1 • 

□ 1-15. How many calories would it take to raise your body 
temperature 1°C? How many Calories would it take? 

Perhaps you had trouble answering the last question. If 
so, some more information may help. Here are two common 
formulas used to calculate the amount of heat needed to 
change the temperature of water- 
calories = mass (grams) x change in temperature (°C) 

Calories — maSS ^ ams ^ x clian S c * n temperature (°C) 
ones - : 

Notice that to use the formulas, you must know the mass 
of the object being studied. This means that to answer ques- 
tion 1-15, you must know your mass in grams. You can 
calculate this by multiplying your weight in pounds by 454 
(grams). 
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□1-16. About what is your mass in grams? 
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Remember that water is used to operationally define the 
calorie. The amount of heat that raises the temperature of 
a gram of water 1°C may raise the temperature of something 
else more or less. But since you are made mostly of water, 
you can assume that it takes<|he same amount of heat to 
raise your temperature as it would to raise the temperature 
of the same amount of water. 

If yaji didn't answer question 1-15 the first time, try it again 
now. 

Table 1-3 shows about how many Calories the average 
teen-ager needs each day. 

Tabl* 1-3 









• i 


I AVERAGE 


DAILY CALORIE 


NEEDS 1 


* Age Range 
1 . (in years) 


Girls* Needs 
(in Calories) 


Boys* Needs 
(in Calorics) 


13 to 15 

^ ■ , ■ ■ •■■ 


2,600 


3.100 


L 16 to 19 


2,400 


3,600 


fe ■ ' . " 


■4.-,k\*.*~. 
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ni-f7. According to Table 1-3, about how many Calories 
do you need per day? 

□1-18. As boys get older, do they need more, or fewer, 
Calories per day? - 

□1-19, As girls get older, do they need more, or fewer, 
Calorics per day? 

. Table 1-3 shows that the older girls get, the fewer Calories 
they need, but that older boys need more Calories than 
younger ones need. Actually, most men and women need 
fewer Calories as they get older. But those who arc active 
in sports or who do hard work may continue to need a lot 
of Calories for a long time. ft / 

Let's assume that the food you eat daily produces about 
2,800 Calories of heat. What efTect would this much heat 
have on your body temperature? An obvious start on the 
question is to find out what your temperature is now. Activi- 
ties 1-9 and 1-10 show you how. 
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There are few substances that have as high 
a specific heat as that of water Ammonia and 
hydrogen gas are higher, metals, wood, glass, 
rubber, and other common substances ere all 
lower. But without complicating the formulas 
further. It can be assumed that the specific 
heat of the body, which consists of about 60% 
water. Is 1. 



You should caution students on the handling 
of the oral thermometers in the activities that 
follow. Experience has shown that a high rats 
of breakage can result from hitting soma ob- 
ject while shaking down the mercury, and 
from letting the thermometer roll off the tabl* 
or desk. 
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T httrmometer 



Alcohol 




He »iin* tn<it isopropyl alcohol is used In the 
|HJ no/ molhiiiiol or tHjrrutr alcohol 

ACTtVITY 1 -9 Place a clinical thermometer In a jar of alcohol 
to sterilize It Then shake It hard a few times until the mercury 
is pushed to the bottom of the thermometer tube. 

ACTIVITY 1-10. Put the thermometer under your tongue. Leave 
It there tor three or tour minutes. Then read the temperature. 




J1-20. What is your body temperature? 

[11-21. Predict how much your body temperature would go 
up it one day's supply of food (2,800 Calories) were all 
changed into heat energy and kept in the body. 

If you had trouble answering the last question, this infor- 
mation should help: 



1-21. The body temperature would go up 
about 62 °C (112°F) tor a 100-pound person; 
41 °C (74°F) tor a 150-pounder; 31 °C (56°F) 
for a 200-pouncJ b^rsorv 



Change in body temperature 



2,800 Calories x 1,000 
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Your mass in grams 

If your body kept all thi\ heat inside, you would surely 
be as crispy as a toasted marsh mallow! Obviously, your body 
temperature never gets that high. What happens to all the 
heat energy from the food you eat? There are at least three 
answers to that question. Let's look at these one at a time. 

Keeping body temperature constant 

. A rock outdoors in cold weather soon becomes about the 
same temperature as the air. The same rock bathed in sun- 
light on a summer day may get almost too hot to touch. Thi? 
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is quite diflcrcnt horn what happens in youi body When 
you go out ul \ci) hot 01 vciy cold ivcathci. your Icinju laluic 
stays about the same. 

It takes lots of energy just to keep your body temperature 
about the same because your body is usually wanner than 
its surroundings. 

□ 1-22. How mucji wanner than ioom temperature is youi 
body tempei^tuic light now? 

The energy needed to keep your body temperature con- 
stant comes from the food you eat. How much energy yon 
need depends mostly upon how well your body breaks down 
your food and how cold your surroundings are. 

I"] 1-23. Would it take more, or less, energy to keep your body 
temperature normal on a cold day than on a hot day? 

The temperature of your body is controlled by a negative 
feedback system. The system works very much like the ther- 
mostat that keeps a, room's temperature constant. 

□ 1-24. Fill in the boxes in Figure 1-8 in your Record Book 
to show how your body's temperature control system works. 
In completing the diagram, you can assume that your body 
has a "thermostat" and a "heat supplier/* 



YOU BET I M 
WARMER THAN 
THE ROOM 
TEMPERATURE! 




Scientists believe the body does indeed have 
a thermostatic control for temperature. They 
have located It in the hypothalamus, which is 
in the middle of the brain. The "heat supplier ' 
system of the body, however, is far more 
complex than the nichrome wire coil in the 
student thermostat system. It is intimately as- 
sociated with circulation of blood and sweat 
gland activity. 






Not* Actually, your body does have a system that acts like 
a thermostat and a system that supplies heat energy. But these 
systems are much more complex than the ones in the furnace 
situation you studied earlier. 
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Figure 1-8 
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PRO0LEM BREAK 1-2 

What is the set point of yom body's icmpciaturc control 
system? The "normal" human icinpcratuic is often listed as 
98.6*F (37°C). But most peopled temperature is a little 
higher or a little lower than this. 37°C is only the average 
for a lot of people of all ages. 

If you have a clinical thermometer at home, ytfu can find 
out what your temperature set point is. You can also find 
out whether your body tewpeYaturc stays constant or whether 
it varies around the set point. Always follow the directions 
in Activities 1-9 and 1-10 when you measure your tempera- 
ture. 

Check your temperature every day for a week while you 
are in class. /Vt home, take your temperature often at regular 
intervals. When you have temperatures for at least four days, 
graph the data on the grid in Figure 1-9 in your Record Book. 
To help you in your plotting, we have marked six-hour inter- 
vals for each day on the time scale. 



Figure 1-9 
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TIME 



0 



6 12 18 
— 1st Day 



24 



6 12 18 
• 2nd Day 



24 



6 12 18 
3rd Day 



24 



6 12 18 
4th Day — 



24 



If you desire, you can provid^ a class chart 
at soma central location In tha classroom. As 
atudenta complete thla problem break, have 
them record their average temperaturea on 
the chart. The claaa data ahould prove inter- 
eating. Thla could provide the neceaaary data 
for the student to find the average tempera- 
ture and make * comparison ae aaked in 
question 1-26. / > 
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□ 1-25. Based upon ybilir graph, what is your set point for 
body temperature? v 

When at least ten of your classmates have .taken their body 
temperatures, find the average of these. (If you can't get ten 
measurements now, come back to this a little later.) 

□ 1*26. How closely does the average of your classmates' 
temperatures compare to the "normaP temperature of 37*C? 
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Quite a bit of the energy tioin youi food is used just to 
keep your body temperature constant. But we said eailier 
that food energy was used tor at least three purposes. What 
arc the other two? Let\s see. 

Using food energy for doing work 

* You use a lot of the energy from your food to do work. 
^Everything you do involves work- walking, raising your 
arms, moving your eyes, even just reading this page. In fact, 
you do quite a bit of work while you rest or sleep. Your 
heart beats, your blood circulates, and you breathe even 
though you aren't aware of these things* Being alive means 
doing certain kinds of work, so it takes energy to stay alive. 

The amount of food energy that you need for doing work 
is also controlled by a negative feedback system. The parts 
of the system are an "energy supplier, 1 ' an "energy-flow 
controller/* and the muscles that do the work. As you do 
more work, the amount of energy (supplied to your muscles 
goes up. The supply of energy is cut as you begin to do less 
work- 

□ 1-27. In your Record Book, fill in the boxes like those in 
the space below to show how the amount of energy passed 
to the muscles for doing work is controlled. Remember, you 
can assume your body has^ an "energy supplier" and an 
"energy-flow controller/' 




The negative feedback system of the body 
that controls this energy supplier and energy* 
flow controller is related to the hypothalamus 
mentioned previously. Scientists have likened 
It to an appetite computer and sometimes call 
it an appestat. But psychological factors enter 
into our eating procedures. Sometimes we 

Flgur* 1-10 




Food *nergy storage 



Most of the energy that your body gets from its food is 
used to do work and to keep the body temperature constant. 
But suppose you are one of those people who takes in more 
food energy than you need for doing those things. What 
happens to the extra energy? 



"override" the computer and eat more than 
we need becaus* of habit or pleasure or even 
because of an emotional upset. And some- 
times we eat less than we need because slim- 
ness becomes the style. 
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Figure 1-11 



If you studied Volume I ol 1S( S. you learned about the 
Law of the ( onsei vatiou ol l.neipv I hal law saui that energy 
can be changed fuuu one foim to .tnolhei but i> normally 
nevei "used up." 

The Law of the (onset vation of l.neigv means that any 
food energy left over in vour body fiom doing- work and 
keeping your tempcMalui^ the same doesn't just disappear. 
Il must go somewhere' But where? 

Scientists have a good idea of what the body does with 
its extia cucigy. It lums out thai the body has a way of storing 
energy to be used later. This stored energy takes the form 
of fat! 

Any extra food energy taken in by the body piles up as 
fat. If, on the other hand, the body needs more food energy 
than it takes in, it takes energy out of storage. This means 
that fat is used up. The feedback diagram in Figure 1-11 
shows how this works. 

More tatJjullt up. 



OR' 



Input of food 
energy rises. 



Some '*food stat' 
senses the rise. 





"Food stat" 
sends a message 

to fat cells 
to store energy 



Fat cells 
build up fat. 



Input of 
food energy 
goes down. 



"Food stat" 
senses the drop. 




"Food stat " 
sends a message 

to fat cells 
to release energy. 





Fat cells 
break down fat. 



trgyVfor i 



The excess Calories, In the form of fats, are 
carried by the bloodstream to storage spots 
called fat cells Jpiere these fats are deposited 
in the form of triglycerides. These deposits 
under the skin may be unsightly, but around 
the heart, kidneys, and the organs of the In- 
testinal tract they are extremely dangerous to 
health and well-being. ' 



More energyv| or work 
or temperature control, 

□ 1-28, Suppose you take in more food energy than you 
need. What will happen to your body weight? 

□ 1-29. Suppose you take in less food energy than you need. 
What will happen to your body weight? 

□ 1-30- Suppose you start doing less work but keep eating 
the same amount of food. What will happen to your body 
weight? 

Many middle-aged people weigh much more than they did 
when they were young. Yet they eat no more today than they 
did then. 
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'□1-31. How do you. explain this weight gain? 
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Calorie* and body weight 

A pound of. body fat represents about 3, 500 C alories of 
stored energy. In other words, to gain a pound of body fat, 
a person must take in about 1.500 more Calories of energy 
than he uses in doing work or temperature control. On the 
other hand, to lose a pound of body fat,' a person's energy 
input must be about 3,500 Calories less than his energy 
output. If his energy input and output are the same, then 
his body weight will remain the same. 

□ 1-32. Suppose a person is overweight and wants to shed 
a few pounds. What two things can he do to lose weight? 

□ 1-33. To lose 10 pounds, how many Calories must a person 
give up? 

□ 1-34. Suppose someone needs 2,400 Calories a day for 
doing work and temperature coptrol. If he cuts his food 
intake tq 1,200 Calories, h<*w many Calories is he giving up? 
How long would it take him to lose 10 pounds of fat? 

Me and iny calories 

By now you should begin to see that how much you weigh 
is largely a numbers game. Too many Calories in and not 
enough used up and you gain weight. Not enough Calories 
in, compared with the amount needed, and you lose weight. 
Equal input and output and your weight stays the same. 

PROBLEM BREAK 1-3 

Your next problem will be to find out how you are doing 
in the diet numbers game. In Problem Break I- 1, you began 
j to keep track of your food intake. Now you will compare 
the number of Calories that you took in per day with the 
number of Calories that you actually need. This comparison 
will tell you how your appetite control system is working. 

Table 1-4 will help you with the arithmetic. Complete the 
Input column with the numbers you got in Problem Break 
1-1. Use the data on your daily activities 'to fill in the Output 
column. Remember to use your list of the things you've done 
over the last five days- and the values for your size, weight, 
and activities from Table 1 of Excursion 1*3 to ligure out 
your daily Calorie "output" 



FINGER EXERCISE 
TAKES A LOT OF 
ENERGY WORK) 




1-32. Eat IMS and bo more active. The em- 
phasis should be more on the eating less than 
on the increased activity. The student should 
discover this in Problem Break 1 -3 and Ex- 
cursion 1-3 that follows. For instance, to lose 
a pound of fat (3.500 Calories), a 100-pound 
boy would have to ride his bicycle slowly for 
more than 30 hours, or swlrr\ a total of 10 
hours, or play volley ball for 14 hours. But. as 
seen in question 1-34, by giving up 1.200 
calories, he can lose 1 0 pounds of fat in about 
30 days, so he could lose a'bound in about 
3 days. 

Plots that the data from Problem Break 1-1 
(tables 1-1 and 1-2) are absolutely essential 
in order to do Problem Break 1-3. It will also 
be necessary to use Excursion 1-3 in order 
to complete the Daily Calorie Output column 
In Table 1-4. Some students may need help 
with the arithmetic, but a step-by-step metrjod 
of computing the output energy is given on 
the first paga of the excursion. 
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The average tor ttie Input and the Output 
column* can be found by adding the five dally 
figures and dividing by 5 But the average in 
the Difference column can be found In either 
of two ways The student can add and tub- 

, tract the plus and minus figures to get a total 
and divide this by 5. or he can simply find the 
difference in the two averages for Input and 
Output Note that this average difference Is a 
per day figure Thus, if it is plus, he will weigh 
more a year from now; if it is minus, he will 
weigh less (Question 1 35). In Question 1-36. 
how much more or less can be found by 
multiplying the average difference by 365 and 
dividing by 3500 to get the difference In 
pounds In round figures (no pun intended) 
this is about the same as taking one tenth ot 

^ the average daily difference. 
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Daily < alone 
Input 


Daily ( alone 
Output 


Diflcrcncr 


Day 1 








Day 2 








Day 3 








Day 4 








Day 5 








Average 









Table 1-4 / 

To fill the/ Difference column, just compare the number 
of Calories in the Input column with the number in the 
Output column. If your input is more than your output, put 
a plus sign ( + ) in front of the number in the Difference 
column. If your output is greater than your input, use a minus 
sign ( — ). For example, +250 means that input was 250 
Calories greater than output, and -250 means that output 
was 250 Calories greater than input. 

Once Table 1-4 is completed, you are ready to draw some 
conclusions about your eating habits. Use the Average row 
of the table to answer these questions: . 

□ 1-35, If you 'keep eating and living as you do now, will 
you weigh more, or less, one year from now? 

□ 1-36- How much more or less do you predict that you will 
weigh? (Hint: Remember that 3,500 extra Calories equal 1 
pound of fat) 

□ 1-37. Is your appetite control system working well? 

Why Is body weight so Important? . 

By now you should understand the factors that determine 
body weight. You should also see how negative feedback 
systems work to keep body weight under control. Finally, 
you know enough overweight people to realize that the appe- 
tite control system gets out of adjustmeilt quite easily. 

So what if you eat more food than you readly need and 
you get fat? If you don't mind looking a little chubby, should 
you worry about it? 
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A little body fat is both useful and good. It shapes the 
body and provides a supply of energy in emergencies. But 
more thjfti fifty million Americans are seriously overweight. 
For those people, being overweight is a serious health hazard. 
Why? Let's see 

For every pound of extra fat, the body has to build about 
200 miles of extra blood vessels to supply food and oxygen. 
With this extra mileage, the heart must work extra hard to 
pump blood through these tubes. This, in turn, can produce 
serious strain. 

□1-38. List as many other physical effects of being over- 
weight as you can think of. 

You've probably seen weight charts. They usually list the 
average D^dy weight according to one's sex, age, and build. 
Anyone 1 above or below the average weight is "overweight" 
or "underweight." Are you average, overweight, or under- 
weight? To find out, turn to Excursion 1-4, "How Do You 
Measure Up?** 



1-36. The list will vary. However, on the basis 
of previous knowledge, the student might 
name rjiabetes, kidney diseases: and athero- 
sclerosis, a serious disease of the arteries, in 
addition to the heart disease that is alluded 
to here. Physiologists have also found that 
overweight teen-agers are reluctant to exer- 
cite because of the physical discomfort, end 
thus they compound the bad effects. 

Excursion 1-4, keyed here. Is of general inter- 
est. 

4 »:<■!■] ;M MM 





Is the average weight the best weight? Is it just as unhealthy 
to be underweight as to be overweight? You should be able 
to answer these questions after you study Table 1-5. (The 
table deals with boys and men, but the trends are the Same 
for girls and women.) The table shows the death rate for 
men of various weights, heights, and ages. A death rate of 
LOO is the average. A rate greater than 1.00 means that 
people are dying earlier than they should. A rate of less than 
LOO means that they live longer than the average. 
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Ag 


et. Undo 40 


Ages 40 and Over 


Wcighi 


Short 


Medium 


1 all 


slum 


Medium 


Tall 


40 lb below average 


1.15 


1.15 




1.20 


1.00 


1.00 


20 lb below avciage 


0.95 


0.90 


0.90 


1.00 


0.95 


0.95 


Average wcighi 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


20 lb above average 


1.15 


i.io 


1.10 


1.20 


120 


1.10 


40 lb above average 


1.35 


, »-25 


1.25. 


1.35 


1.30 ^ 


U* 


60 lb above average 


1.90 


1.45 


1.45 


1.60 


1.50 

















Tabte 1-5 

» 



It will be of Interest to the girts In your class 
that the death rate for the overweight female 
Is not quite so high as Is shown In the table 
for the male. However, as stated In the text, 
the trend Is the same and the figures are still 
disturbing. 

Emphasize the optional nature of this problem 
break. You may want to add a word of caution 
on foolish dieting practices and the necessity 
for having a balanced diet 



□ 1-39- Is it healthiest to be overweight, underweight, or 
average weight? N 

Studies have shown that such diseases as heart trouble and 
diabetes are more common among overweight people. This 
fact probably accounts for the increased death rates shown 
in Table Because of these and other facts, doctors almost 
unanimously recommend that people keep their weight under' 
control* 
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PROBLEM BREAK 1-4 

This is an optional activity. Be sure you get your parents 9 
okay before trying it! If you have diabetes or are taking 
special medication, changes in your diet may be unwise. 

How long would it take you to take off or to gain 2 pounds? 
That's your task for this problem break! Do it any way you- 
want to, but keep a careful record of your procedures, your 
4iet, and your results. Try to do it within one week. Be sure 
to freigh yourself at the same time each day. 

As you think about this chapter, keep in mind that there 
is much more to food than just Calories. Vitamins and min- 
erals are also important. You can have a "perfect** diet in 
terms of Calories, yet one that lacks the necessary vitamins 
and minerals. Such a diet could lead to serious problems* 



r 

In this chapter, you've learned about the relationship be- 
tween diet and body weight. You've seen that negative feed- 
back systems help keep your food intake in balance with your 
energy needs. You've also seen that the body's feedback 
systems sometimes don't work very well When this happens, 
health problems can result. 

Over the next several weeks, you will look at some more 
of your body's feedback systems. You will also find out what 
happens when things occur that affect the way these systems 
work. 

Bmtorm going on, do Sell-Evaluation 1 In your Record Book. 



GET IT READY NOW FOR CHAPTER 2 

Problem Break ? 1 calls for trie use of either 
corn and pea seedlings or corn and pea 
seeds Both can be used very effectively If 
you decide to use the seedlings, they will have 
to be started sometime in advance in order 
to have them ready for the students They can 
be planted In moist soil In cans or flats Keep 
watered The problem break ajso calls for one 
cigarette per student-team, transparent tape, 
matches, paper towels, and baby-food jars, all 
of which rnust be supplied locally N Y° U ma Y 
want to pre-cut the rubber tubing tn.6-cm 
lengths In the Interest of economy Experi- 
ence has shown that the air pistons will work 
better and lest longer If they are periodically 
lubricated with Vaseline or silicone spray lu- 
bricant 




EQUIPMENT LIST v 
Per atuderfttesm 

1 35-ml air piston 

1 5<cm piece of rubber tubing 

2 baby-food jars with lids 
1 cigarette 

Com and pee eeede or seedlings 



Tape 
Matches 
Paper towels 

1 thermometer (metal back)/ 



Where There's Smoke, 
There's 

NOTE Data on smoking Is presented as ol> 
{actively as possible, without preaching Stu- 
dents are called upon to draw their own con- 
clusions and make their own decisions. 

Good health is really good negative feedback, When your 
negative feedback systems work as they should, they keep . 
your body's activities near the proper set points. When they 
don't work, disease and even death can result. 

.Today we hear a lot about the dangers to health caused 
by smoking. In this chapter, you will try to find out what 
relationship, if any, there is between smoking and health. ' 
You will also be studying the effect of smoking on the body's 
all-important negative feedback systems. 

Antismoking buttons are common. So arc television, radio, 
and magazine statements like these: 

1. One out of every seven deaths this year will be Imked 
to cigarette smoking. V 

2. Men 25 years old who iiave never smoked will live 6\ 
years longer than men who smoke 20 to 40 .cigarettes 
a day. 

1 3. Cigarette >smokers die of lung cancer up to ten times 
more ofteiv^han ,do-nonsmokers. 

4. Of men aged25, twicefcs^nany heavy smokers as non- 
smokers die before reaching 65. - 5 

5. About 3,200 children and teen-agers start smoking every 
day. If this continues, about one million children now 
in school will die of lung cancer by age 70. 

6. Every smoker is injured. Smoking kills some, makes 
others very ill, and gives' all smokers far more than their 
share of minor illness and loss -of workdays. 

7. On the average, a hedCy smoker smokjes^about 750,000 
cigarettes during his lifetime. From doing^his, he loses 
4,400,000 minutes of; life compared with ^ >onsmoker. 
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CHAP 1 1 R I MPMASIS 

Available evidence suggests that smoking is 
a serious, or even fatal, health hazard 



Chapter 2 
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Excursion* 2-1 , 2-2. and 2-3 «r» kpy«d to this 
chapter. 



\ 



MAJOR POINTS 

1 Tobacco smoke Is a very complex mixture 
of <)«*if»«i and piiftu l»»s More than S00 rtlftm 
enl iriAtefialb havu tw«n found in ^i^arottt) 
smoke 

? x In a person who smokes, the cilia or) the 
bronchial epithelium are redwood in number, 
stowed, or absent 1 he mucus and its trapped 
particjos are not moved Instead they romaln 
and accumulate, allowing the trapped parti- 
cles to Irritate the epithelium constantly 

3 Negative feedback In the form of coughing 
attempts to do something about the Irritants 
to the epithelium in smokers 

4 Data suggest that more smokers have 
coughs and other respiratory problems than 
do nonsmokers. 

5 As smoking increases, bronchial changes 
increase. 

6. The air sacs (alveoli) of heavy smokers 
break down 

7 The numbe^ ot' deaths from lung cancer 
has increased rapidly during this century, 
while deaths from most other diseases have 
declined 

8 Data indicate an incxeaee In fung cancer 
death rate with an Increase in smoking 

9 The amount of carbon monoxide in air 
exhaled is greater for smokers than non- 
smokers. 

In the adjacent problem break, the students 
may use either corn and pea seedlings or 
corn and pea seeds. If seedlings are to be 
used, they will have to be started ahead of 
time (see teacher note at end of Chapter 1). 
Seedlings have the advantage of being al- 
ready growing, it is impossible to know 
whether or not a seed Is viable. Of course. It 
possible (and advantageous) to let students 
\e both seedlings and seeds. Before stu- 
dents begin the activity, should you get any 
clearances for "smoking" the cigarette, and 
the resulting cigarette smoke In the room? 
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Sounds pi city bad! But is thru- .in\ e\idcncc to hack up 
the claims'' Or arc the statements just a lot of scare propa- 
ganda? Here's your chance to find out. 

Yyti are mainly interested in the relationship between 
smofrhg and human health But studies that involve people 
•are quite hard to do You can. however, find out how smoke 
a fleets olher living things Let's try an experiment with plants 
first. While you are wattingjtfr results, you can study what 
smoking may possibly dtTTo people. 

PROBLEM BREAK 2-1 

In this problem break you'll study the effect of cigarette 
chemicals upon living cells. The next three activities show 
you how to collect concentrated cigarette cheniical^You will 
need tne following materials: ^ 

1 35-ml air piston 

1 6-cm piece of rubber tubing 

2 baby-food jars with lids 

1 cigarette / 
Corn and pea seeds or seedlings ( 
Tape 
Matches 
Paper towels 



Water 





ACTIVITY 2-1. Tape the cigarette to one end of the tubing. 
Place about 15 milliliters of water in the baby-food Jar. 
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ACTIVITY 2-2. Push th/plunger of the air piston aH the way 
in; then push the ertd of the piston Into the tubing as shown. 
Light the cigarette. Slowly pull o/t the plunger to "smoke" 
the cigarette. 
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ACTIVITY 2-3. Carefully remove the tubing and bubble the 
cigarette smoke slowly through the water as shown. Repeat 
until the cigarette Is fully smoked. Place the lid on the Jar 
when storing the solution. 

Smell and, if you wish, taste a drop of the cigarette- 
chemical solution. 

Just how you study the effect of cigarette chemicals upon 
cells is up to you. Here are a few possibilities. Your teacher 
has some corn and pea seedlings. Every day you could apply 
some of the cigarette-chemical solution to a portion of the 
plant, such as the stem or leaves. Then you could decide 
whether those portions of the plant grow normally. Or you 
could use corn and pea seeds to find out whether cigarette 
chemicals affect their germination. Activity 2-4 shows yoiV 
how to do this. 



Students may have difficulty in effectively ap- 
plying the cigarette-smoke solution to the 
seedlings. The natural waxiness of the leaves 
makee the solution run off quickly. You may 
want to suggest that they figure out some way 
to ketfp the solution in contact with the leaves 
or stem for a longer time. One method might 
be to moisten pieces of paper towel and apply 

these to the plant parts. Unless the solution >^__ a "v,^?^ Wet to 
la In contact with the plant for considerable 
time, there will be little or no effect. samd* 

ACTIVITY 2-4. Cut out 2 pieces of paper toweling to fit the 
bottom of a baby-food Jar. Wet the toweling with the cigarette- 
chemical solution. Place a few seeds on one moist towel. 
Cover the seeds with\nother towel; wet with the cigarette- 
chemical solution. Placental lid loosely on the Jar and observe 
the aeada as they gerntinatVduring the next several days. 





Cigarette-chemical solution 
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This chapter, perhaps more than any other, 
< niitiiins some st imitifu words that may 
cuube the student* tfoublo both in under 
standing and in pronunciation How you nan 
die this problem with students is up to you, 
but it might be helpful to have the terms which 
seem to cause the most trouble identified 

•pltheOum (ep uh-iHFt lee -urn), plural epl- 
thelia A tissue, consisting of one or more 
layers of cells, that lines the cavities, canals, 
and ducts of the body and the free surfaces 
exposed to the air. 

gobtot cell. One Kmd of cell of the epi- 
thelium, which produces mucy> 

mucus (MYt5o-kus) A stifCy. viscous sub- 
stance secreted by certain cells! 

cllium (siL-ee-um). plural cilia. A hair I Ike. 
movable projection from a cell 

ciliated (sic-ee ayt id). Having cilia. 

basal (bay-suI) call. An underlying cell in 
the epithelium that forms the foundation for • 
the outer cells 

•ir sac. The common term for alveolus 
(al-vEE-uh-lus). plural alveoli: an air cell In the 
lung 

•mphysama (em-fuh-SEE-muh). A disease 
of the lungs in which the air sacs are enlarged 
and the passages leading to them constricted. 
This results in insufficient oxygen supply to 
the body, along with poor CO ? removal It Is 
often associated with bronchitis (bron-KYT-us). 
inflammation of the air passages to the lungs. 

cirrhosis (suh-ROH-sus). A serious disease 
of the liver, characterized by the alteration 
and breakdownjof the ceils. 

Figure 2-1 



The inside story 



If possible you should check the plans for the 
e\|>m tmcMit espot i<ii!y to st*** if ( ontiols have 

Dcsctibe youi experiment and report youi findings and 
conclusions in youi Record Book. Don't forget to set up 
controls Once you have this experiment under way, it will 
take otdy a tew minutes each day to make your observations 
and record youi findings. Use the rest of your tune to move 

ahead 111 the Chapter. been set up The experiment itself will require 

several days for completion You might want 
1o have the students label their own baby-food 
jars, seedlings, etc.. with tape or wax pencil, 
to avoid mix-ups 

Now let's try to find out whether smoking affects any of 
the negative feedback systems pf your own body. ' 

As a first step, you need to know what certain parts of 
the body look like when they are normal Then you will have 
something to compare them with when you try to find out 
what tobacco smoke does. 

Most of the organs inside your body are lined with a tissue 
called epithelium. The inside of your mouth is a good exam- 
ple of epithelium. Most epithelium on the inside of your body 
is a soft wet tissue with lots of blood vessels. Skin is another 
type of epithelium. 

Figure 2-1 shows what epithelium looks like under a mi- 
croscope. Notice that it is made up ofseveral kinds of units, 
called cells. The cells have different shapes and are arranged 
in layers. ^ ! 



Ciliated cells 



Cilia 



Basal cells 



Goblet cells 
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The epithelium shown in Figure 2-1 is from a person's 
lungs. It helps the body get rid of du!st that is breathed in* 
The "goblet cells 0 produce a sticky material called mucus. 



Y 
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Germs, dust, and other particles get trapped in the mucus 
from the goblet cells. 

The ciliated cells in epithelia have hairlikc structures, 
called cilia, that beat back and forth. The cilia push mucus 
and the materials trapped in it up u*4he nose and mouth, 
where it can be removed. 



□2-1. In what way is the epithelium part of a negative feed- 
back system? 

□2-2- What does it help to control? 

The arrangement of cells in epithelium normally stays 
about the same. When a cell dies* a new cell like it is pro- 
duced. Cell production goes on at the same rate as cell death. 
Figure 2-2 shows how the process of cell production can be 
thought of as being controlled by negative feedback. 



2-1. The epithelium is part of tn# negative 
feedback system in furnishing control of 
mucus, cilia movement, and cell replacement 
These in turn help control the build-up of dust 
and other particles in the lungs. 



Cell loss 
rate goes up. 




Change in rate 
sensed by cell 
production regulator 



Cell production 
rate goes down. 




Cell production 
regulator sends 
a message to the 
cell production 
controller to speed 
up cell production. 



Cell production J I 
regulator sends a 

message to cell 
production controllerN| 
to cut production. | I 



Change in rate 
sensed by cell 
production regulator? 



What's tobacco smoke anyway? 

Okay, now you see how the epithelium of the lungs and 
windpipe looks and works when normal. Next you will try 
to find out what the epithelium of smokers looks like. But 
before you do, let's take a look at what tobacco smoke is. 
Table 2-f djescribes a few of the more than 500 materials 
'that have been found in tobacco smoke. 

Cigarette jsmoke is a mixture of gases, chemicals, and mil- 
lions of tiny particles* During smoking, these materials are 
drawn into ihe nose, throat, apd lungs. What do they do to 
those structures? Let* s see! 



Cell production 
controller speeds 
up cell production. 



v — ky 



Cell production 
rate goes up. 



Figure 2-2 
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Chemical 


Description 


Nicotine 


A poison, laipe doses can cause death due to 
latiuic ol tne orcainnig >ysiciu. 


Cancel -producing 
substances 


About two do/en chemicals have been found 
to cause cancer in iats and mice in laboratories. 


lrritaals 


Many substances in tobacco smoke arc known to 
irritate the breathing system. 


Carbou Monoxide 
(CO) 

j 


A poisonous gas; laige doses can kill by re- 
ducing the amount of oxygen that the blood can 
cany* 


Arsenic 


A poison that can cause cancer j 



>i Excursion 2-1 is tor general interest, tt can be 
' especially effective If microscopes are avail- 
able. 



Several studies have <fompared the physical differences 
between smokers and nonsmokers. Most of these studies were 
made on the bodies of people who had died. Only after death 
can detailed observations of the inside of the body be made. 

In many of these studies, human cells, tissues, and organs 
were studied with a microscope. To learn more about cells, 

IsKXMJSt^MiJ^ ti ssues ' and or g ans ' turn to Excurslon 2 " 1 ' " How Arc You 

Organized?" If you have a microscope available, that excur- 
sion will also show you how to look at some of your own 

cells. " 

Figure 2-3 shows the epithelium from the windpipe of a 

person who has smoked for a short time.^ f\gur* 2-3 



Goblet calls C| „ atedce „ 9 fJasalcell. 
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(7]2-3. Describe afiv differences that vou see between the 
epithelium shown in I igure 2-3 and the normal epithelium 
shown in Figure 2 L 

I J 2-4. Describe what must have been ditlerent about the rate 
of basal cell production to produce the differences between 
Figure 2-1 and Figure 2-3. 

□2-5. Briefly explain your answer to question 2-4 in terms 
of the feedback diagram in Figure 2-2. 

In people who have smoked a long time, the epithelium 
of the windpipe changes even more. It is often thicker be- 
cause of more basal cells and bigger goblet cells. The cilia 
are often fewer and beat more slowly. (See Figure 2-4.) 



Mucus 



Students should he nblo to swh an increased 
number and depth of the nasal colls in f- mure 
2-3 This must bo the result of an increased 
cell production rate In terms of the feedback 
dlaqram In r ujure ?'? the cell production 
regulator sensed a change in the loss rate and 
sent a message to the cell production con- 
troller to speed up production, which it did. 



Figure 2-4 




•g? '^ ^ * 



* • Ja** ' 'win , _ - - v 



□2-6. What would be the effect on the body of bigger goblet 
cells? (Hint: What do goblet cells do?) 

□2-7. What would be the effect on the body of fewer and 
slower-beating cilia? 

r\ 

You remember the cilia move njucus 'knd its trapped ma- 
terials from the lungs and windpipe to tjie nose and throat. 
When the cilia become fewer or beat mbre slowly, mucus 
begins to pile up. Materials trapped in the mucus irritate 
the epithelium in the windpipe and N the tubes in the 'lungs 
(Figure 2-5). ' 



Tar Irritants 




Figure 2*5 
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You may be Interested to know that the per- 
centage figures In the Cough column* repre- 
sent a summary of five separate studies; In the 
Other Resplratorv Problems columns. It Is a 



summary of f our studles. 
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Often the smokci tries to $rt rid of the irritation in his 
lungs by coughing. This may explain the so-called smoker's 
cough. Do nonsmokcrs have as many nasty coughs and other 
icspiratory problems? Table 2-2 may help you answer this 
question. 

Table 2-2 ^ 



COMPARISON OF SMOKI RS WITH TMONSMOKHRS 



Percent with Cough 



Percent with Other 
Respiratory Problems 



Smokers 


Nonsmokcrs 


Smokers 


Nonsmokcrs \ 


| 24.0 


7A 


25.8 


■ • U.5 '! 

1 — \ 









□ 2-8. What do you conclude about the relationship between 
smoking and coughs and other respiratory problems? 

Long-term effects on epithelium 

In longtime smokers, both the kinds of epithelial cells 
produced and the number of each kind are often quite at> 
"\ normal. Somehow the materials in tobacco smoke seem to 
) affect the feedback system that keeps cell production and 
orowth close to a set point. Sometimes the ciliated cells lose 
their cilia entirely and the arrangement of other cells is 
disturbed even more (Figure 2-6). 



Figure 2-6 
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Scientists have concluded that control over epithelium cell 
division is often lost completely in smokers If this happens, 
abnormal cells crow wildlv ami a condition known as cancel 
develops. Cancer cells prow and icpioduce so fast that thev 
destroy or push aside the normal cells around them (I iguie 

2~7). Abnominl roll 



Whon this ruippmis. fhn rlos«<1 loop of thn 
fcHulb<u:k system in f icjum J 2 is ilosli ov*t<1 
1 fio r.ell production c.ontrollor spo«<1s up P r *> 
durtion. hut do^s not mow it down 



Figure 2-7 




Effect on air sacs 



Now let\s make another comparison between the lungs of 
a smoker and those of a nonsmoker. This time we'll look 
at the tiny air sacs that receive the air that's breattyxi in. 

Figure 2-8 shows a microscopic view of normal air sacs. 
Notice that the sac walls are thin. They can easily pass oxygen 
and carbon dioxide in and out of the bloodstream. Because 
the walls are so twisted and coiled, there is lots of surface 
for the gases to pass ^uough. 



The lungs of an average-size rT>an contain 
about 300 million of these alveoli, or air sacs 
The air sacs cause the expanding and con- 
tracting of the lungs during breathing, and 
they provide the necessary surface area tor 
the intake of oxygen into the blood In fact, 
their total surface area is about equal to the 
floor of an average-size classroom. Qr about 
600 square fe«t. 



Figure 2*8 
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Figure 2-9 

The wall* have broken down In Figure 2-9, 
and the air sacs are larger. This means that 
there Is less total area available to absorb 
oxygen. 



On the next page the students do Problem 
Break 2-2. You may have to show the correct 
method for measuring a pulse, using the tips 
of the fingers. One effective way to measure 
breathing rate is to have the subject raise an 
arm upon inhaling, and lower It upon ex- 
haling The experimenter can count the num- 
ber of up-and-down arm movements In 30 
seconds, and the total (up plus down) will be 
the number of breaths per minute. Some peo- 
ple may be self-conscious on the first trial, so 
it would be better to take four trials but aver- 
age only the last three. 
If students use classmate-smokers as sub- 
jects, they will probably find that the data are 
not too conclusive. Teen-agers have not 
smoked long enough to show extremely 
marked effects. It would be better If they cou Id 
include some adults In the heavy-smoker cat- 
egory. 

v 

34 CHAPTER 2 



Now look ai Figure 2-9. It shows the way the air sacs of 
many heavy smokers look. 

□2-9. How does Figure -2-8 differ from Figure 2-97 

□2-10. What effect would the change shown most likely 
have upon a person's breathing? 

Amount of smoking and changes in Wis windpips 

So far, you've been comparing the lungs of smokers with 
those of nonsmokers. YsOu've not considered very much 
whether lung damage is related to the amount of smoking 
that is done. Does a lot of smoking produce more changes 
in the lining of the lung than a little smoking? Table 2-3 
contains data on changes in the epithelium of the windpipe 
of smokers* Perhaps it will help you answer this question. 

Table 2-3 

EPITHELIUM CHANGES FROM SMOKING 



i 

V" 

r 

t Amount of 
Smoking 


Percentage of 
Thickened Epithelium 
in Samples 


Percentage of \ 
Epithelium Samples 
with Completely : 
Abnormal Cells 


Nonsmokers 


1% 


0% . ] 


£-1 pack daily 


8% 


0.3% 


1-2 packs daily 


17% 


4% 


More than 2 packs daily 


. 37% 


11% 
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J 2-11. What do you conclude about ihe relationship between 

a. the amount of smoking and the dcgiee ol thickened 
epithelium? 

b. the amount of smoking and the presence of abnormal 
cells? 



2 1 1 lhor« seums to Lhj h duwet relationship 
in both a ami b 



PROBLEM BREAK 2-2 



J 



Is there any difference between the nonnal pulse and 
breathing rates of smokcis and those ol nonsmokers? Does 
exercise have a different elfect on the pulse and breathing 
rates of smokers than it has on those of nonsmokers? Does 
If take longer for the pulse and breathing rates ol smokers 
or of nonsmokers to return to normal alter exercise? 

Kind two groups of eight to ten people (smokers and 
nonsmokers) and collect the data you need to answer the 
questions just posed. Try to keep the smoking and nonsmok- 
ing groups alike in terms of age, physical condition, etc. It 
you don't know how to measure pulse and breathing rates, 
ask your teacher for help. For subjects, you can use friends, 
relatives, or classmates. 

If you would like, try to compare heavy smokers with light 
smokers, as well as smokers with nonsmokers. Record all data 
and conclusions and descriptions of experiments in your 
Record Book. If you have trouble in deciding what questions 
to ask, Excursion 2-2 will help. * 

In Problem Break 2-2, you probably found some fairly big 
differences between the heartbeats of smokers and the 
heartbeats of nonsmokers (and between the heartbeats of 
light smokers and those of heavy smokers)- With each beat, 
the heart pumps about 70 ml of blood. 

Q2-12. Compared with the average nonsmoker, how much 
more blood is pumped by the heart of an average smoker 
per hour? per day? per year? 




Excursion 2-2 is remedial in helping with in- 
terviews or questionnaires. Otherwise, it is of 
general Interest Excursion 2-3 is of general 
interest, on the circulatory system. 



If you would like to find out more about your heart and . 
how it works, try Excursion 2-3, "The Round-and-Round ^^(•ilJ5t^[t]tf I 

System." 

In the next problem break, you will try to measure another 
change in the blood system as a result of smoking. You will 
do this by measuring fingertip temperatures. 
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PROBLEM BREAK ?-3 

Do you suppose everyone's tingeitips aic equally ^arqj? 
l et's compare the fingertip temperature of smoker* with that 
of nonsmokers and find out To do the study, you will need 
to test at least ten smokers and ten nonsmokers (K0rtmorc 
if you can). You will nejpd a thermometer to do theskidy, 

ACTIVITY 2-5. Have each person hold the thermometer at 
ehown. Read the temperature when the liquid stops moving. 
Record the temperatures in Table 2-4. 




If some of the temperatur* measurements are 
to be done outside school (parents, friends, 
neighbors), you will want to have control over 
the return of the thermometers. If this can be 
worked out. the student results on the prob- 
lem breaK will be better than if they just meas- 
ure each other s temperature In the class- 
room. 

Smoking seems to have a constrictive effect 
on the blood vessels, especially the capillar- 
ies. The effect Is much greater on some peo- 
ple than on others. This Is probably why It la 
considered to be one of the contributory 
causes of atherosclerosis, the serious clrcu-' 
latory disease. With the blood vessels con- 
stricting, the student should find that smokers 
have a lower average fingertip temperature 
due to the decreased circulation. 




Table 2-4 

# ■ 



FINGERTIP TEMPERATURE (*C) 



Smokers 


Nonsn 


lokcrs 


1 


6 


1 




6 


2 


7 


2 


> 


3 


8 


3 


8 


4 


9 


4 


t 


- 9 




10 


5 


10 


Average: 


Average: 
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Explain in your Record Book your observations and con- 
clusions from the fingertip temperature experiment 

Statistics on smoking and dlssass 

Still more evidence of a relationship between smoking and 
health has come from what are called statistical studies. In 
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statistical studies, gamps of people are compared. lor exam 
pie, the smoking histories of persons with lung cancel might 
be compared with those of people (the control group) with- 
out that disease. Let's look at the results of some statistical 
studies. 

Figure 2-10 shows what has been happening since 1900 
to the number of people dying from certain causes. On the 
grap^h, a line that slopes down to the right shows that the 
number of people dying from that cause is becoming less 
when compared with other causey 



All causes . 
of death 



Other causes - 

v Heart and 
circulatory .... 
diseases 



Pneumonia 
and Influenza' 



Tuberculosis 

Other infectious „ 
diseases 



Cancer (except 
lung cancer) 



Lung cancer - 




Figure 2-10 



Students may question you about Figure 2-10 
It isn't the same kind of graph that they are 
accustomed to Without horizontal lines and 
number* on the vertical axis, no comparison 
can be made of the actual number of deaths 
from any one cause with the numerator from 
another cause. In Its present form, it shows 
trends over the years. 



1900 1910 1920 1930. 1940 1950 1960 
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2-14. The general trend was downward, wltti 
three notable exceptions.- Heart and circula 
tory diseases remained refctlvely constant: 
cancer, except lung cancer, showed a mod- 
erate upward trend: and lung cancer had an 
extremely alwp Increase. 



Figure 2-11 

LUNG CANCER DEATH RATES 



[ )2-13. Is the death late lot niosl diseases going up, going 
down, or staying about t/ic same? 

LJ2-14. What exceptions na the geneial licnd do you notice? 

The death rate for most diseases has been dropping stead- 
ily. But for most kinds oC4fanccr, the rates have been going 
up. The rise in death rate is especially steep for lung cancer. 
More detailed information on what lias been happening to 
lung cancer death rates is given in Figure 2-1 L 
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1930 1935 

In question 2-15, the assumption of the size 
of the population Is predicated on present 
trends. Various movements such as Zero 
Population Growth could change this. 

This problem break will probably provoke 
some good discussion. However, accounting 
for the differences may prove difficult or im- 
possible Various hypotheses have been sug- 
gested: a linkage between sex hormones and 
cancer-producing agents; a sex-linked sus- 
ceptibility to carcinogens; effects of different 
behavior patterns between sexes. There Is no 
general agreement on the reason among sci- 
entists. 

38 CHAPTER 2 



1040 



1945 



1950 



1955 



1960 



1965 



1970 



1975 



□2-15. How many male Americans do you predict will die 
of lung cancer in 1975? How many females? (Assume that 
the population of the U.S. is about 220,000,000 and that the 
numbers of males and females are equal,) 

PROBLEM BREAK 2-4 

The difference between the lung cancer death rate for men 
and the rate for women is very great. What could account 
for such a huge difference? Discuss your ideas with your 
friends, parents, and classmates. Then describe your thinking 
in your Record Book. Also note any additional information 
you would need in order to test your theory. 
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CICJARI.nT USl IN Till MNII'I l> STAITS* 



Year 



1930 



1940 



1950 



I960 




1965 



1970 



Number I J scd / l*c imj n / Year 



1.389 



2.558 



3,522 



4,171 



4.258 



f Population 18 years of age and over 



Table 2-5 

Could the rapid increase in lung cancer that you've seen 
be related to smoking? Table 2-5 shows the history of ciga- 
rette use over the last 35 years. 

1 

□2-16. How many cigarettes do you predict the average 
person over 18 smoked in 1970? 

□2-17. What assumptions did you make in answering ques- 
tion 2-16? 

Be careful as you interpret Table 2*5. It does not mean 
that every person in the United States smoked>^258 cigarettes 
in 1965. Obviously, not everyone smokes, and n^UJsmokers. 
smoke the same number of cigarettes. The number <25o~was 
gotten by dividing the total number of cigarettes sold in #65 
by the total number of people in the United States over 18. 

Well, it seems that lung cancer death rates and the number 
of cigarettes smoked are both going up at the same time. 

□2-18. Does this fact prove that cigarette smoking is a cause 
of hwg'cancer? Explain- 
No matter how you answered the last few questions, you 
will probably agree that it would be a good idea to get more 
evidence. After all, some nonsmokers die of lung cancer 
while some heavy smokers never get the disease. 



Hopefully, students will know that an easy way 
to use the data to make a prediction is by 
graphing. If they do this, thoy will see that the 
curve Is flattening out. That is. the average 
use per person per year has stopped increas- 
ing as rapidly as it was. On the basis of the 
graph, a prediction for 1970 would be 4.300 
plus. 



2-18. No. But It presents strong evidence for 
a relationship between smoking" and lung 
cancer. 
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2-19. Figures 2-10 and 2-11 do not show a j 
relationship between number of cigarettes 
smoked and Incidence of lung cancer. But 
Figure 2-12 shows a definite relationship. As 
the number Increases, lung cancer deaths 
increase. 

Table 2-6. 4 to 1 pack daily. 7 & times greater 
risk; 1 to 2 packs. 13.3 times; more than 2 
packs, 16.3 times greater risk. 
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Figure 2-12 

Figure 2-12 relates the number of cigarettes smoked by 
men to lung cancer deaths among men. 

□2-19. Describe what relationship Figures 2-10, 2-11, and 
2-12 suggest between lung cancer and the number of ciga- 
rettes smoked. 

Table 2-6 



Amount 
Smoked 



Less than \ 
pack daily 



\ to 1 pack 
daily 



1 to 2 packs 
daily 



More than 2 
packs daily 



Risk of Getting Lung Cancer 
Compared to "Never Smoked" 



4.7 limes greater risk 



times greater risk 



times greater risk 



times greater risk 
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Lung cancer death rates arc clearly associated with m 
creased smoking. Tabic 2-6 can help you see what happens 
to the risk of getting lung cancer as smoking mcieascs. In 
your Record Book, complete the table by using the data tiom 
Figure 2-12. Notice that the top row has been completed tor 
you. To get the number 4.7. we divided the "l ess than \ 
pack" rate (56) by the "Never smoked" rate (12). 

PROBLEM BREAK 2-5 

You've seen that smokers have a higher death rate from 
lung cancer than nonsmokers have. Is smoking the only 
variable that is associated with the increasing lung cancer 
death rate? Figure 2-13 provides some helpful information 
for answering that question. 



If students have air eady worked with the ISCS 
unit tnvtionmental Scittnca. they will have 
additional insights into this problem Industrial 
pollution in larger cities seems to he a factor 
An interesting, hut perhaps unoxplainnbla. 
discrepancy in the bar graph is the drop in 
death rate for smokers in the community of 
10.000 to 50.000 people, while the death rate 
for nonsmokers Increased directly with com- 
munity size 



100 



0 



O - 



Figure 2-13 




Less than 
1000 people 



1000 to. 
10.000 people 



10.000 to 
50.000 people 



Key: 

I Nonsmokers 
I Smokers 



Size of Community 



More than 
50,000 people 



In your Record Book, describe what Figure 2-13 suggests 
as to the relationship between death rates for lung cancer 
and the size of the town people live in. Also discuss any 
possible reasons you can think of to explain why nonsmokers 
in large cities die from lung cancer more often than do 
nonsmokers in small towns. 



Is lung cancer the only disease that smokers get more often 
than nonsmokers? Table 2-7 gives some more data on the 
death rates from other diseases. 
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The combination of bronchitis and emphy- 
sema as a cause of death was relatively rare 
30 years ago Now, as can be seen from the 
table, it leads the list It Is the Number 1 respi- 
ratory ailment and afflicts more than 10 million 
Americans Another rapid riser is "other blood 
vessel diseases/' which in part include athero- 
sclerosis, mentioned earlier. Smoking seems 
to be at least a contributory cause. Inciden- 
tally, this is another disease that affects males 
much more than females. 

In Problem Break 2-6. some students will 
likely say that the reason is that smoking has 
a calming effect. This is really an erroneous 
supposition. The data do not Indicate that 
fewer smokers die from causes In this cate- 
gory, but rather that only slightly more do. 
Probably a better supposition is thatthere is 
no relationship. Some good discussion should 
result here. 



Cause of Death 


Ratio ol Smokers to 
Nonsmokcts 


bronchitis and emphysema 


6 1 lo 1.0 


C ancer of the voice box 


5.4 to ) 0 


Cancer of the mouth and throat 


4.1 to 1.0 


Cancer of the food tube 


3.4 to 1.0 


Ulceis of the stomach and 
small intestine 


/ 

A . 


Othci blood vessel diseases 




Cirrhosis of the liver 


1 1 tn in 

Z.Z lO l.u 


— 

Cancer of the bladder 


1.9 to 1.0 


Heart artery attacks 


1.7 to 1.0 


Other heart diseases 


1.7 to 1.0 


High blood pressure 


i 

1.5 to 1.0 


Accidents, violence, suicide 


^ . 12 to 1.0 


. ^ . . ,i 


^ v . . J 




Table 2-7 



PROBLEM BREAK 2-6 



Can smoking be aJV bad? Did you notice that one group 
lyof smokers had almost the same ratio (1.2) as nonsmokers 
(1.0)7 Why do you suppose about ihe same number of smok- 
ers as nonsmokers die from accidents, violence, and suicide? 
Record your ideas in your Record vBook. 



Emphysema is one of the diseases that smokers get much 
more often th#n nonsmokers do. This disease results in a 
painful fight for each breath. To get a feeling for what it's 
like to have emphysema, try the next activity. 
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ACTIVITY 2-6. Take a deep breath and hold it for about 30 
seconds. After 30 seconds, try tb Inhale several times before 
you let any air out 
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Activity 2-6 shows you how it feels to have emphysema. 
About thirteen tunes as many smokeis as nctnsmokers have 
emphysema. Many common activities are very haid lot the 
emphysema victim to do. Try the following activity. , 

ACTIVITY 2-7. Hold a lighted match about 20 cm from your 
mouth. With your mouth wide open, try to blow out the match. 
(Don't close your lips as you usually do when you blow out 
a flame.) 

PROBLEM BREAK 2-7 

Well, you've now compared a lot of statistics. You've 
looked especially at how smokers stack up against nonsmok- 
Jfrs in terms of death and illness rates. In general, smokers 
seem to have higher death rates than nonsmokers. Also, the 
death rate for lung cancer seems to be directly related to the 
number of cigarettes smoked daily. As one rate increases, 
so does the other. 

Do the data prove that the two rates are associated? Scien- 
tists have trouble answering this question. What do you 
: t think? Is there any difference between an association and 
a cause? Record your ideas in your Record Book. 

What if someone smokes but doesn't inhale the smoke into 
iiis lungs. Does that make any difference? The data in Figure 
2-14 may help you answer the question. To make it dasy to 
compare, we have set the death rate at 1.00 for individuals 
who nave never smoked. 




Problem Break 2-7 could be one of the beat. 
Let the students struggle a little to form their 
own conclusions, probably the Important 
thing for students to realize is that two things 
can be associated without one necessarily 
causing the other. 




I 12-20. Describe what happens to the death rate as the 
amount a stnokei utiles goes up. 

Do pipe and cipu smokers have the same death latcs as 
cigaictte smokers? I igurc 2-1S gives von information about 
this question (Nome that, heie agam, the- death rate for 
nonsmokers is set at 1.00.) 



\ 



1 
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G2-21. If one does smoke, does it appear. to be wjser to 
smoke cigarettes, cigars or a pipe? N 

w 

Carbon monoxide (CO) is a poisonous gas that forms when 
* things burn with little oxygen. It combines with the blood 
far more easily than oxygen does. When enough CO gets 
to the blood, the person dies from lack of oxygen. On page 
Table 2-1 shows that CO is found in tobacco smoke. Now 
/ Table 2-8 shows the amount of CO fount} in the air breathed 
' out by smokers and nonsmokers. 

□2-22. How is the amount of CO breathed out related to 
the amount of smoking? - 

□2-23. How is inhaling while smoking related to the amount 
of CO breathed out? 

□2-24 How would, you explain the fairly low amount of 
CO in the air breathed out by pipe or cigar smokers? 

2-24. A possible explanation is that pipe and 
cigar smokers tend to Inhale leas. 
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I XHAI L D CARBON MONOXIIM (CO) 



; \ 

Amount of Smoking 


Amount of CO 
(in parts per million) 


Never smoked 


" 3.2 * 


Ex-smoker 


3.9 


Pipe or cigar smoker only 


^ A 


Half paA of Cigarettes per day: 
Inhaler 
Noninhalcr 


% , 

9.0 : 


I ; 

Half to 2 packs of ei^arettes per tlay: 
? Inhaler 
< Noninhaler 


A 

27.5 ! 
14.4 

1 


y k y 

} ' More than 2 packs per da J: ^ d 

J; Inhaler 

$ Noninhaler * 


J 

i 

32.4 | 
25.2 j 



Ifc^LfctM 1 1ll p Hi 11 ll' Cj*U4*. ^>L^ 



I 

Table 2-8 



□2-^. More CO in the breath suggests that the blood con- 
tains more C(5 as well What effects could more CO in the 
blood have an a persor^ 

A point of no return? 

MJVell, yqju've seen some of what we know about the effects 
pf smoking on the body. This kind of data has been made 
available by the American Cancer Society and other orga- 
nizations and hak had qaite an impact Many people are 
seriotyly thinking about giving up smoking. 

Suppose a heavy'smoker were to qviit smoking? What effect 
would this have on him? Would the negative feedback system 
of the body regain control and reverse any changes that have 
, happened? That's not a simple question, but let*§ see what 
we know. v ■ * 

It seems thattthe fairly minor changes associated with 
smoking disappear when people stop smoking. Extra mucus 
stops being produce^ cilia beat again, and the epithelium 
of the lungs gradually becomes thinner. Coughing seems to 
disappear, too. V. 



2-25. The mora CO In the blood, the less room 
there Is for oxygen. Here again, if students 
have useo* the Environmental Science unit 
they may remember the discussion on this 
subject. g 
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But what about k/n^ cancel? Do the chances that a pen* 
will pet lung cancer go down if he stops smoking? Figure 
2-l<> has some interesting information on this subject. In the 
figure, the death rate for nonsmoker* is again set at 1.00. 



Figure 2-16 2.5 1- 



DC 

CD 

o 



2.0 



0.5 



Key: 



Smoked fewer than 20 cigarettes per day | 
Smoked 20 or more cigarettes per day | J 

2-26. The student should conclude from Fig- 
ure 2-16 that it is definitely advantageous to 
health to stop. ^ 

Girls in your class might be especially inter- 
ested In a very recent and continuing piece 
of research that indicates tfiat smokers get 
more wrinkles (crow s-feet around the eyes, 
tines In the forehead, etc.) than do. nonsmok- 
ers. Apparently the skin, being epithelium tis- 
sue. Is adversely affected and* becomes 
thicker and less resilient. 



Stopped smoking 
more than 
10 years ago 

1 50 



Stopped smoking 
within the last 
10 years 

1 82 



Still 
smoking 

202 




Never 
smoked 
1.00 



♦ 
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□2-26. Does it do any good to stop smoking? What dqjo.u 
conclude from Figure 2-16? 

Is smoking a personal mattar? 

Some habits affect only the person who has themes smok- 
ing in that category, or can it also affect others? 

□2-27. Describe any ways that smoking might affect others, 
besides the smoker. ■ * 

Your descriptions should have included some interesting 
possibilities. 'Nonsmokers- often complain when they are in 
a closed room with smokers. Ashes, cigarette butts,, and the 
smell of tobacco also bother nonsmokers. Over ) 30,000 fires 
every year are related to cigarette smoking. 

There is another important effect that you may not have 
thought of. Pregnant women who smoke tend to have babies 
that weigh less than the babies of nonsmoking women. 
* Women smokers tend to have more premature babies%han 
%o nonsmokers. Today about 34 percent of *the women of 
childbearing age in th/ United States smoke. ^ 
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[J2-28. What misfit be some elicits ot hemp hoin with a 
lowei-than-nnimal hiiih wcir.hi"* 

Perhaps you know that there is no direct connection be- 
tween the blood ot a pregnant woman and hei developing 
child. 

| ]2-29. How would vou explain the lower birth weight lor 
children born to smoking motheis! 

TJiere are economic as well as health eHect\ ot smoking. 
Federal, state, and lineal Governments collect a lot ot tax 
money on the sale ol tobae£<) and tobacco products. Newspa- 
pers and magazines earn thousands ot dollar for carrying 
cigarette advertising. And, of course, thousands ot people 
earn their living by working in tjie tobacco industry. ^- 

□ 2-30. The evidence strongly suggests that smoking can 
injure health. What factors would make it hard to pass and 
enforce a law making it illegal to smoke? (Discuss this ques- 
tion with your classmates, parents, and friends before an- 
swering). 

Well, you've taken a long look at what happens when 
tobacco smoke is introduced into human systems. Ottycr 
chemical inputs have different effects. You'll learn about 
some dPthem in the next several chapters. 

Before you go on, though, be sure you have completed 
Problem Break 2-K If not, do so now. 



Students wUI prohjihly havo a lot ot trouhln 
with questions ? ;*8 and / /\i.<.i»pt any 
answdri. thn ijiH^tuwv, inujhf tw» ( nnMilmiMl 
worthwhile to stretch' trie more capable 
student 




□ 2-31. Do the results of Problem Break 2-1 prove that j2-3^and 2-32. No and no In bdth cases there 
, . - • . 0 ^ is ari associative relationship. 

smoking injures the body/ 

□2-32. Suppose you found that the seeds moistened with ^ 
cigardtte-chemical solution germinated after the control 
seeds. Could you say that the solution was the cause? 

□2-33. Since plants have living cells just as people do, per- 
haps a solution that is harmful to plants could be harmful 

to humiins. Which term best shows the Wty to describe this No equipment neod ^ pre pared for Chapter 
relationship: cause and effect or association. 3. 



Before going on, do Self-Evaluation 2 in your Record Book. 
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.ERIC 



TOUIPMENI I 1ST 
None 

Ihoro are no excursions keyed to this chap 
ter 



CMAPHH emphasis 

Some rhnnne ;Ws. whrn takcwi into h'><lv 
cause dependence, and affect the f«mJt)ack 
systems of Ihe body 



Chemicals and Your Body Chapter 3 

MAJOR POINTS 

* 1 Dependence is a physical or psychological 

condition thai results liom the use of certain 
chemicals 

2 Serious physical dependence results when 
the body gets used to the action of some 
chemical 

3 Withdrawal illness results when the body 
, ,, l .i i u >^t has to function without a chemical it has be- 

You'll probably agicc that the evidence in the last thaptci come acCOTtomad to 

IS frightClling. In the lace Of Slich evidence. It's amazing that 4 An unborn child can be physically dnpend- 
.-„ , ent on drugs that his pregnant mother is taK- 

anyone sOll smokes. 

When yoil ask people why thev smoke, you get a lot ol *, Psychological dependence on a chemical 

angers Some sav they do It ' k tO be one of the gang." Others can cause a person to feel mentally lost and 

• I 11 uneasy without thn chemical 

say thai smoking relaxes them Still others say that they like ( . The terms hooke(i nn(i addicted describe 

the taste Of" tobacCO smoke. But there IS more to why pcopluaJfrKrsycholog.cal dependence when they mvolve 

smoke than these explanations suggest. Just ask someone who ,1,ugs 
has tried hard to quit smoking. They'll tell you that it takes 
more than simply making up your mind. 




IT IS NOT HARD 
TO QUIT- I'VE 
QUIT MANY TIMES. 



Physical dependence 

After taking a lot of certain substances like tobacco smoke 
into their bodies, people find it hard to stop doing it. When 
this happens to someone, he is said to be dependent upon 
the thing. 

Dependence can be either physical or psychological. Let's 
take a look at physical dependence first because many com- 
mon things can lead to physical dependence. 



7 Messages may be carried from one part of 
the body to another part by chemicals 

8 Chemicals can have physical and psy- 
chological effects by upsetting the various 
negative feedback systems x>f the body. 

There are no excursions or problem breaks 
in the chapter, so students have a tendency 
to rush through it Encourage them in any way 
that you can to do as thorough^ job as possi- 
ble. It is especially important for them to un- 
derstand physical and psychological depend- 
ence, so that these terms may be applied to 
the succeeding chapters. * 
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A il'iuj may nr may iml i nu^ phyfin ill <1«' 
pernlonce Mowovor utmost any drug i.un 
cniise i! Ono of the strangest documentor! 
cnsos is IhHt of a man who bwcame physically 
dependent on sodium bicarbonate— baking 
soda Ho probably started taking It to relieve 
milirjpsttnn He used more and more nf It until 
he was taking up to one halt pound a day 
When he stopped suddenly- the "Cold tur 
key " Cure—tie suffered severe withdrawal 
symptoms in the form of metabolic acidosis, 
caused by the effects of the body s acids This 
could have been fatal if he had not been hos- 
pitalized 



Simple |ih\sual drpnidriur is like a lud h.ibit Some 
people, toi example, j'.el used to Likinp aspmn lot pain Soon 
they i each toi the aspiim hottle withoul thinking. I his kind 
of dependence is easy to collect, ll jusl takes a hltle will- 
power 

In more serious physical dependence, the body gets used 
to some substance and leads as if it weie vital This leads 
to an irresistible craving foi the substance. Addiction to cer- 
tain diugs is a good example of this. 

People who try to slop using some substance that they are 
physically dependent upon sometimes (eel withdrawal illness. 
If they slop using the substance suddenly rathei than grad- 
ually, they are said to be taking the "cold turkey" cure. With- 
drawal illness results wheij the body has to gel along without 
a substance il has come 16 depend on. It is a serious matter 
and can even cause death. 

Some of the common symptoms of withdrawal illness are 

fisted in Table 3-1. 



The withdrawal symptoms listed in Table 3 1 
are typical of the 'hard*' drugs, such as tho 
opiates Other drugs may cause withdrawal 
reactions of a much milder nature= For In- 
stance, most smokers become physically de- 
pendent on nicotine, and when they slop, 
••"become jumpy and uncomfortable. Thua. In 
question 3-1. students may say that none ot 
the listed symptoms apply except possibly the 
restlessness in #5. 



Table 3-1 



3-2. An operational definition asks two ques- 
tions "How can I tell If I have some ot this?" 
'How can I tell how much ot it I have?'* You 
can tell if you have physical dependence by 
the appearance of withdrawal symptoms upon 
stopping the use of a drug. You can tell how 
much physical dependence by the strength of 
the symptoms. 
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Withdrawal Illness C ha lacl trusties 



L Twitching, cramps, and aching muscles and bones 

2. Convulsions 

3 Nausea, vomiting, diarrhea, swcalrng 

4 Watery eyes, lunny nose, yawning, and gooscflcsh 

5 Trembling and restlessness 

6 Wide-open eye pupils 
7. Loss of appetite 

8 Increase in blood pressure 

9. I lightening visions and dreams 



□3-1. Do people who try to quit smoking show any of the 
symptoms listed in Table 3- 1? (To find out, ask someone who 
has tried.) 

Withdrawal illness often leads a person to keep using a 
harmful substance. He realizes that he is dependent on the 
substance, becomes unhappy, and tries to stop. But the pain 
he feels as he tries to stop causes him to keep using the 
substance. 

□3-2. Operationally dcline physical dependence. 
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In Chapter 2. vou learned llui (t>h;uvo smoke ean .tiled 
the babies of picpiuinl women I his is due with witluiiawal 
illness, too! If certain clings aie taken b\ a picpnaiil woman, 
her unborn child may become phvsicallv dependent on the 
drugs. Soon aflei birth, the babv must be tieated )us( as an 
addict is treated, lather a substitute dmp 01 a tapering oil 
process must be used. Otheiwisc, the baby takes the "cold 
turkey** cuie and may die. 



Psychological dependence 

People can become psychologically dependent on sub- 
stances, too! When they do, the substance has become moie 
than just a habit People who are psychologically dependent 
on a substance feel mentally lost without it. Such people 
might do almost anything to get the substance, even though 
their bodies dyn % t physically need it. 

□ 3-3. Give an operational definition of psychological de- 
pendence. 1 

□ 3-4. In your Record Book, describe, in your own words, 
the difference between physical dependence and psychologi- 
cal dependence. 

Substances can certainly physically damage the body. They 
can also do psychological damage. Continued use of certain 
chemicals can change people s personalities, interests, and 
values. Most cases of physical dependence can be cured. It 
is likely though that when substances produce psychological 
damage, the person is incurable. In any case, psychological 
dependence is very serious and difficult to treat. 



Psychological dependence, in the ultimate, is 
addiction As with physical dependency/some 
drugs may cause psychological dependency, 
others may not As an example, there seems 
to be evidence indicating that drugs like am 
phetammes and cocaine rarely produce 
physical dependency, but can cause psycho 
logical dependency -a craving for tho drug 
On tho other hand, it is generally felt that 
tobacco causes physical dependency, but is 
not addictive. The opiates can. and usually 
do, cause both kinds of dependency 

3 3 Psychological dependence can be 
measured by the strength of the craving for 
the drug upon stopping, with or without arty 
evidence of physical withdrawal symptoms. 

3 4 The student should connect withdrawal 
illness with physical dependency, and addic- 
tion and craving with psychological depend- 
ency. 






Chemically 
comfortable 



Increasing 
dosage 




Addiction 
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EFFECTS OF OTHER 
INPUTS 



USD Is a tremendously powerful drug In Its 
effect as an hallucinogen, il is 7.000 times 
stronger than mescaline It Is no wonder that 
Hotmann was affected In this way from In- 
haling the substance One three-hundred- 
Ihousandth of an ounce Is sufficient to put a 
man In a trance. In Its molecular structure it 
resembles a brain chemical called serotonin 
Scientists theorize that LSD can trick a nerve 
cell into accepting It Instead of the normal 
chemical. It does not transmit signals In the 
same way as the serotonin, so the message 
may be altered, amplified, and distorted. 
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The- common tonus hooked and adduied aic used U» dc 
su.br psvclmlofuardqundrmr A prisons * Mr lilr may 
revolve around the drug cxpc.icncc. C .citing and using the 
dtugs arc all the pcison thinks of. 

| 13-5. fcxplain whether you think the desuc to smoke is 
psychological, or physical, dependence and why. 

As you now see, putting substances like tobacco smoke 
into the body is dangerous lor two reasons. Such substances 
not only can cause damage and illness, but can lead to 
dependence as well. It is especially bad when a person be- 
comes dependent on some substance that does damage to 
his body. Cigarette smoking may very well be an example 
of just that situation. j 

"1 noted with dismay that my environment was undergoing 
progressive change. Everything seemed strange and 1 had the 
greatest difficulty in expressing myself. My visual held 
wavered and everything appeared deformed as m a faulty 
mirror I was overcome by a tear that 1 was going crazy. 
The worst part being that 1 was clearly aware of my condi- 

°So wrote Dr. Albert Hofmann in 1943 after he had ac- 
cidentally inhaled the drug called LSD. Five years earlier 
Dr Ho^manWid another scientist had discovered the drug 
LSD But they hVno idea then of LSD's unusual properties. 
Now it became clear that LSD could greatly change the way 
people think and act and the way the world looks to them. 

As a result of.experimoms with drugs like LSD, we now 
know people's mentality as well as their physical condition 
can be changed by drugs. Drugs can cause peopie to behave 
as if they were mentally ill. Drugs can also cause people to 
remember long forgotten events or cause them to become 

depressed or happy. 

Is the use of drugs that affect the mind dangerous? The 
answer is Yes for those drugs that are known to create de- 
pendence or damage and Maybe for the rest. None of these 
drugs are known to be entirely safe. You will have a chance 
to study what we know about these drugs a little later. But 
before you do, you will study some related quesuons. 

i/Ubert Hofmann. "Discover? of D-lysergic Acid Diclhylam.de-LSD » as in 
Sandoz Excerpta (1955) 1:1-2, p. 1- 



r 



76 




How can the substance m upaicttc smoke cause ihr cells 
lining the hinp u> icpiodikc laMa ' How can subsumes 
cause people to see things ihal aien'i ihetc and to hehave 
strangely 7 Whal do substances do lo ihe l>odv lhat leads to 
physical and psychological dependence? 1 he answers to these 
questions are not icallv known, hut a simple model is helpful 
To understand that model, you need to think again about 
negative feedback. 

Larher, you used the feedback diagiain shown in I iguie 
3-1 to explain how the pupil of the eye reacts to light. l ake 
a look at it again. 



Input of light 




"Light stat" | 


to the eye 


} senses the 


increases. 




/ increase. 














U 


"Light stat" J 


The pupil jf 




sends a message/' 


opens. \. 




to the pupil 


* 




, to open up. ^ 



"Light stat" 
sends a message 

to the pupil 
to close down. 




"Light stat" 
senses the 
deciease. 



Notice especially the boxes numbered 44 3" and **7." Ques- 
tion 3-6 refers to these boxes. Try to answer it now. If you 
draw a complete blank, come back to it later. 

□ 3-6. In what form could a message be sent from one part 
of your body to another? 

Scientists have learned that there are at- least two kinds 
of messenger carriers in your body. Here are a few clues 
about these messengers. _ v 

L If you grind up certain parts of one female frogs body 
and inject them into a second female frog, the second 
frog will soon lay eggs. 
' 2. Material from the adrenal glands of one person can 
cause another person's heart to speed up. 

3. Electric meters connected by -wires to a person's skull 
will show the presence of current. 

4. Eleetric currents sent to a cat\s brain can cause changes 
in the way the cat acts and cause it to move parts of 
its body. 
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A MODEL FOH 1Mb 
EFFECT OF 
SUBSTANCES ON 
THE BODY 



Figure 3-1 




Input Qf light 
into the eye 
is reduced. 



3 6 Accept any answer at this point How- 
ever, it may be interesting to check the vari- 
ous conjectures. 

Students who participated in Level I of ISCS 
may recall reading about the Italian scientist 
Galvani. who experimented with electrical 
Impulses in making muscles contract on a 
dead frog. 
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I ]3-7. What two ways of sending messages do these clues 
suggest may he used in animals' hodics? 



There are at least 700 emymes and about 20 
minerals, vitamins, and hormones that act as 
chemical messengers In the body They ex- 
pedite processes of digestion, protein synthe- 
sis, nutrient transport, and participate In all 
the thousands ot different chemical reactions 
Other chemicals in the fdrm of drugs can 
disrupt their activities. For instance, vitamins 
may be destroyed by alcohol; other drugs may 
replace enzymes, but not carry out their func- 
tions And the nerve impulse Itself ia a series 
of electrical charges that are tied closely to 
the action ot chemical Ions; anything that 
changes this interrelationship can disrupt the 
transport of the message. 



GOOD DRUGS 
AND BAD DRUGS 



v. 



\ 
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By now you may have com hided that chemicals are one 
of the things that cairy messages liom one part of" the body 
to another T here is no longer any doubt that this is true. 
Iri fact, we now know that almost all the body's organs are 
affected by chemicals that travel in the blood. Such chemical 
messengers are catted enzymes or hormones. 

lake anothet look at Figure 3-1 Try to vizualize how 
chemical messengers might control the negative feedback 
system shown there. Think in terms of two such messengers. 
One chemical might carry the "shut down" instruction to the 
pupil while another could carry the message "open up." 

□3-8. Suppose a lot of the "open up" chemical was injected 
by a doctor into a person just before a bright light was shined 
in his eyes. How would this change what is shown in Figure 
3-1? \ 



You know that chemicals can have physical and psycho- 
logical effects. One-way to explain this is to assume that these 
chemicals carry information to certain organs to do certain 
things. Perhaps this information overpowers the messages 
that normally reach those organs from other parts of negative 
feedback systems. When this happens, control is lost and the 
"organ behaves unusually. *• 

□ 3-9. Explain in your own words how chemicals might 
produce their physical effects on the body. 

Much of what your doctor can do to help you get well 
depends upon his knowledge of what chemicals do to the 
body. When he tells you- to take some drug, he knows that 
that drug will produce some desirable effect. With drugs, he 
can make you sleep, keep you awake, kill pain, or make your 
blood clot T 

But there are a lot of chemicals whose effects are not well 
understood. There are others whose effects are quite harmful. 
There are even some so-called good drugs that have bad side 
effects. In the next chapter, you will take a look at what we 
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know about some tan I v well-known drills. The liist one 
you'll study is not usually thought ol as a diu^ at all Hut 
it probably causes moie problems than all other diu^s com- 
bined. lt\s alcohol. 

Before going on, do Self-Evaluation 3 in your Record Book* 



**RU6 
PUSHER? 




No equipment need be prepared for Chapter 
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FQUIPMLNT USI 
None 



CHAt'l t:H LMHHASiS 



Depressant drugs aro nam«d and defined, 
and some of their effects studied 



You're Down 
Before You're Up 

There are no excursions keyed to this chap- 
ter 

Hooch, horse, hocus. 
Meth, dexies, and dust. 
Sniff, stick, sip, pop — 
Man, you're torrid. 

When you are up, 
You are too far up. 
When you are down, 
You are horrid. 



If that sounds like gibberish to you, you're lucky. You haven't 
been around. That little verse lists common drugs, tells how 
they are taken, and describes what happens. It's okay to poke 
fun in verse at their use, but drugs and what they can do 
need to be considered seriously. 

In Chapter 3 you learned some general ways in which 
chemicals can affect the body. You also looked at a model 
that suggests how drugs produce their effects. Now you're 
ready to look at some drugs and what we know about their 
effects on the body. 
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MAJOR POINTS 

1. Depressants are chemicals that tempo- 
rarily slow down the action of the body 
2 Some of the physical effects of depres- 
sants In general include a slowed heart and 
breathing rate, lowered blood pressure, 
slurred speech, and poor coordination 

3. Psychologically, the users of depressants 
may have difficulty In concentrating, be con- 
fused In their thinking, and have weakened 
emotional control 

4. Alcohol is a depressant that affects the 
portion of the brain that normally moderates 
behavior. 

5. Many complex physical changes occur in 
the body when alcohol is consumed. Negative 
feedback mechanisms operate as long as 
drinking is moderate. Excessive drinking can 
lead to permanent physical changes 

6 Alcohol affects a person s ability to drive 
a car. 

7. Taking one depressant drug can affect 
what happens when you take another depres- 
sant. 



You should know before you start that our knowledge of 
drug effects is stilfa little fuzzy. This is so because studying 
the effect of any drug is not easy and some drugs have been 
studied very little as yet. 
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Irt the interest of scientific accuracy, it might 
be pomled out to th© teachoi (but not the 
student) that the extremely clawjeroufl drug 
heroin has been found to be the best treat 
ment tor some types of heart disease It is 
illegal to prescribe heroin in the United 
States, so some doctors send patients to Brit 
aln lor treatment. 



Depressants-- the ' down" chemical 

Depicssants aic chemicals ihkx slow the body down. Doc- 
tors use depressants to iclax cffcitcd patients and U> make 
people less nervous They aic i«so useful in Heating high 
blood pressure, epilepsy, and sleeplessness, and to relieve 
pain and coughing Some of the depressants, along with the 
slang words sometimes used to describe them, arc listed in 
Table 4-1. 



Table 4-1 



D\ PRISSANTS 



Chemical 


Slang Tcnm 


Helpful Uses 
When Picscribcd 
by a Physician 


Usual Method 
of Taking 


Heroin 

, t 


H, han>\ Hairy, horse, 
joy powder, junk, scag, 
scat, schmeck, smack, 
while stuff 


None; so addictive thai 
any possible value is 
greatly outweighed by 
dangers 


i Injecting in muscle or 
vein 


Morphine 


I )i earner, einsel, hard 
stufT, hocus, junk, M, 
Miss Kn>ma, morphic, 
morpho, unkic, while 
stuff 


Relieving pain during 
heart failure, licart at- 
, tacks, and cancer 


Injecting in muscle or 
vein 

i 


Codeine 


' Schoolboy 


In cough medicines and 
• to relieve severe pain 

, i: — -_ _ . 


Swallowing liquid or 
tablets 


Alcohol 


Booze, hooch, juice 




Swallowing liquid 


Barbiturates 


Barbs, blue devils, blue 
heavens, candy peanuts, 
downers, goofballs, 
nimbies, phennies, 
pinks, rainbows, red 
devils, seggy, sleeping 
pills, stumblers, tooies, 
yellow^ja^kcts 


Prevention of epileptic 
seizures, resilessness, 
high blood pressure 


Swallowing pills or 
capsules 

to- 
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Seconal 
Secobarbital 
"Red Devils" 



CP <z? 



Nembutal 
Pentobarbital 
"Yellow Jackets** 



Tulnal 
Amo-with secobarbital 
"Rainbows" 



Amytal 
Amobarbltal 
"Blue Heavens" 



i4 



Too^much of any depressant can cause death Users ol 
sleeping pills sometimes lose Hack ol how many pills l hc> 
have taken and acadcnlly kill themselves. Sometimes an 
overdose ol sleeping- pills happens on purpose; loo. loday 
more people commit suicide with barbiturates than with 
guns. 



Coma and possible 
death 



\ 




Some 




Depressants can have bo|h/; physical and psychologica 



effects. After taking a depressam^A person's heartbeat slows, 
his breathing rate goes dowiu^iafeJood pressure ''drops, his 
speech becomes unclear, and l^^^^nation is Jess sharp 
Users of depressants <aLs>o havj^^^ are les^ahl«T > 

to think clearly and to N concenti$^ Control- 
ling their emotions. Most o(< these synrptom.^Ayeap off .after 
a short time, but there may be' continuing etreos too. 




a drear?foK e State, 1 * m 

except^when in need of g '*fix* 
then be™yioi; can 
become vitole*t 




As drugs wear off 



pinpoint eye pupils 
and a pale complexion «' 



While under drugs . . . 

Sometime»people inject depressants into their own bodies. 
Such people are often careless with the needles they use?* 
Diseases, like hepatitis, that are caused by dirty needles are 
common among people who inject drugs like heroin. Tjjie 
hole, left by a needle can lfct 'disease-causing bacteria and 
viruses into the body, so drug users often have'boils and othec 



infections. 



* '^eeitfle^acks'* - 
, (srpan needle marks) 
usually over a veira • 
on arms or legs • 



v . * . Boils often crop up* 
* near old needle marks;. 
"Dirty ne#dle disease/' 
like hepatitis, are common 
among ^peop 





v 
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HOW£ YOUR A. Q. 
(ALCOHOL QUOTIENT)? 



I Ut) (inert action of alcohol in \M body seoms 
to oft limited strictly H> one organ -the brain. 
.1 hena it acts completely as a depressant 



Stomach 




AlcDhol and 
food substances 
pass into blood 
capillaries. 



Flow of blood 
through 
capillary 



Although the direct effect of alcohol Is on the 
brain, secondary effects can be noted on 
other parts of the body. Alcohol Is mostly 
oxidized— burned like food— In the process of 
elimination from the dIockJ. This job is begun 
In the liver. There it is converted to the poi- 
sonous compound called acetaldehyde. For- 
tunately this substance is quickly changed to 
harmless acetic acio\ which can be used by 
the cells of the body.VTher* Is a definite, lim- 
ited speed at which the liver can make-these 
transformations— about one fourth ounce an 
hour. Any amount over this continues to cir- 
culate in the blood, and it is this excess that 
causes drunkenness. Excessive an0 long-, 
term drinking can overtax the working liver 
cells and bring on the serious disease of cir- 
rhosis. 
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Alcohol is the most commonly used of all depressant diugs. 
In fact, many peoj#f think ol alcohol as simply a beverage 
rathei than a drug Hut lis etlects aie clearly those of a 
depressant drug Alcohol has been studied more than any 
other depressant, so we know more about its Clfects. For this 
leason, we will tafceltu especially hard look al the way alco- 
hol affects the body. 

You' may have been Isurpriscd to see alcohol labeled as 
a depressant. Many pytople think of alcohol as a "pepper 
upper." They even taik about "getting high" on alcohol. But 
we now know foi^>rfre that alcohol slows down the part of 
the brain that controls behavior (through a negative feedback 
system). 

Let's see what we know about the effe^s of alcohol. First, 
alcohol gets into the blood very quickly. It is not digested 
in the stomach and small intestine but, rather, goes directly 
into the blood. Once there, the alcohol becomes mixed with 
the blood. How much effect alcohol has on the. body depends 
upon how much of it there is in the bloodstream. The amount 
of alcohol rh the blood is usually measured as a "blood- 
alcohol percentage." /M ter a person drinks a few ounces of 
whiskey, for example, his blood-alcohol percentage may go 
up to 0.06%. 



Caution Did you read the blood-alcohol percentage correctly? 
0.06% does not mehn 6°L It means six hundredths of one 
percent. An easy way to think of six hundredths of one percent- 
is 6 parts of alcoho^in W^OOOgarts of blood 

Table 4-2 shows the blood-alcohol percentage of people 
after they have drunk various amounts of alcohol. The 
table also describes* some of the known effects of drinking 
alcohol. 

V 

p4-1- Describe generally what happens to the effect of alco- 
hol on the body as the blood-alcohol level goes up. 

As you can see, a lot of things happen to a person's body 
after he djrinks^alcohol. When the amount of alcohol is small, 
negative feedback systems se^m to be able to return the body 
about to normal fafrly quickly. But heavy drinking or long- 
term drinking can lead to more, permanent changes. 
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SOMl. I?t»l \ CIS ()1 Al C OJIOI l< DRINKS 



Amount of 
Alcoholic 
Dunk 


Blood - 
Alcohol 
1 evel 


Typical HVccts 
<>n the Bodv* 




lime lor 
All Alcohol 
to I. cave 
the Body 


1 highball ( \ \ 0/ 
whiskey) 

1 cocktail ( \\ 01 
whiskey) 

5} oj plain wine 

2 bottles beer 


U.Ui A> 

I 


ci.-.i,! , ..lofi in iVi*li!ii> K11I ihi* w;iv I he ocrson 

oIlRlll cn*lllgi> 111 illllllf... I'Ui illv wtiy iiiv i'v,i>\'»k 

(eels (mad. happy, etc.) vanes 


2 hours 


2 highballs 
2 cocklails 
1 1 oz plain wine 
4 bottles beer 


().()6% 


Wai*n feeling; mentally relaxed, icacts less 
to pressure 


4 hours 


3 highballs 

3 cock tails 

164 0/. (1 pO wine 

6 bottles beer 


0.09% : 


J Amotions and behavior exaggerated, talkative, 
noisy 


6 hours 


4 highballs 
4 cocktails 
* 22 oz plain wine 
8 bottles (3 qt) beer 


0.12% 


Awkward, jcjanisy mbveinents; some 
unsteadiness when standing or walking 

' " J 


8 hours 

— — t. 


5 highballs 
5 cocktails 
27$ 01 plain wine 
\ pt whiskey 


0.15% 


Drunkenness; walking, talking, thinking very 
abnormal 


10 hours 



'Based on a person of "average" size {150 pounds). People weighing more or less would show more or less effect. The effects 
gradually wear off. 




i 



Table 4-2 



Vhe moS*t important results of drinking have to do with alco- 
hol's dulling effects on the brain. Because the brain controls 
most of our thinking and physical activities, this dulling can 
affect not only the person who drinks but other people near 
him as well. One good example of this has to do with the 
way alcohol affects a person's ability to drive a car. Let's 
take a look at this. ^ . ^ 



) 



8 



5 



SOCIAL EFFECTS 
OF ALCOHOL 
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Figure 4 1 r«nlly shown the effect of alcohol 
on reaction time Possibly of greater impor 
tance is the eflect on judgment It takes longer 
to stop the car at higher speeds, and data 
seem to show that many drmKors become 
more reckless and drive at these higher 
speeds, thus compounding the effect. 



Flgurt 4 1 



I.iu>k at Figure 4 I The d.ita ihcic lompato driven who 
have not been ill ink nig with drivers w ho have been drinking 
moderately 'I he table shows how quickly two groups ol such 
drivers were able to stop a ear on a diy load. 

Notice that at 70 miles an hour it took the drinking drivers 
133 feel more to stop then ears than it look those who had 
not been dunking. How long is 133 feet? To find out, you 
may want to measure oil the distance. 



?0 MPH< 



7 feet 
59 feet 



AVERAGL STOPPING DISTANCt.5 FOR PASSLNGER CARS 
(on dry roads) 



30MPH 



40 MPH 



88 feet 
110 feet 



/ 





149 feet 





186 feet 



Normal stopping distance 
including reaction time 



Stopping distance when 
moderate drinking 
is involved. 



50 MPH 



243 feet 




304 feet 



60 MPH 



/ 




457 feet 



70 MPH 



532 feet 




4-2 The ability to stop in a shorter distance 
may prevent an accident 
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665 feet 

□4-2. Why are the difierenees in stopping distance shown 
in Figure 4-1 so important? 

Studies have shown that stopping ability is # only one of 
many driving skills affected by alcohol. These differences 
mean that a person who has been drinking is simply not as 
&afe a driver as one who has not been drinking. This is borne 
out by the graph shown in Figure 4-2. It shows that a driver 
with a blood-alcohol level of 0.11% is fen times more likely 
to cause an accident than is a nondrinking driver. 

Many states now have laws against driving after drinking. 
Most of these laws use a blood-alcohol percentage level as 
the operational definition of when a person has had tot) much 
alcohol to be able to drive safely: Illegal blood-alcohol per- 
centage levels vary from state to state, with the range from 
0.08% to as high as 0.15%. 




.00 .02 .04 

Blood-Alcohol Level (^o) 

□4-3. N^any states have set 0. 10% as the illegal blood-alcohol 
leveL Discuss whether or not you feci that this percentage 
is a good cutoff point. (Look back at Table 4-2. It may help 
you decide*) 

□ 4-4- According^ Figure 4-2, drivers with the following 
illegal blood-alcohol levels are how many times more likely 
to have a traffic ^accident than nondrinking drivers; 0.08%? 
0J0%? a 15%? 

After a person drinks alcohol, how long does it take for 
his driving ability to be affected? The data in Figure 4-3 
relate to this question. The figure shows how the driving 
ability of a 150-pound person who has taken 1 oz of alcohol 
is damaged over a . period of time* 



Figure 4-2 






40n 




» 






s* 

if 


300 




200 




< » 




10 n 


b to 


< 




5<> 




Of 



Figure 4-3 



Figure 4-3 represents thefeverage I50*x>und > 
person. The effect of alcohol on humans var- 
ies widely with the drihker, the drink, and the 
circumstances. In certain cases. 1 oz of a'go % 
hoi cou!<fcayse a higher percentage of dam- 
age to driving ability. « 
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4-6 "the effect began almotit Immediately and 
continued for about 2\ hrs Ihia Is a charac 
terlstic of alcohol It does not have to go 
through a process of digestion. It is absorbed 
directly into the Wood. 



Figure 



( )4-5. About how lonp aftci dunking was it before the most 
damage was done to the person's driving ability? 

| |4-6. How long did it lake the I oz of alcohol to begin to 
damage the person's driving ability? 

X . 

At th^s point, you might be wondering what a person needs 
to dnnkSto gel one ounce ol alcohol, Iigurc 4-4 shows this 
for three \ommon alcoholic drinks. 



To get T oz of alcohol a person must drrok. 
one bottle ( 1 2 oz) of beer, 
-f 




an average (3 to 4 ox) glass of wine. 




or 



a shot Jigger) of whiskey 




VARIATION OF 
EFFECT 



4-7. A list might possibly Include the sire or 
weight of the person; the state of health of the 
person; how long alcohol stays In the stomach 
before &assing Into the small Intestine; how 
much tt Is diluted: whether It Is slowed by food 
in the stomach (and the kind of food); how 
fast it is eliminated from the body; the amount 
of tolerance the body has; whether other 
drugs add their effect 



Alcohol doesn't affect everybody the same way. Some people 
can drink more with less effect than others. Nor does alcohol 
affect the same person\the same way at all times. 

□ 4-7. List as many variables as you can that might explain 
why alcohol affects people-differently. 

lake a look at l^ble 4-3. The table compares the effect 
of selected alcoholic drinks on the blood-alcohol level of 
people of different weights. 

Table 4-3 



• -x/r-- 1 

•* ' 1 


Beverage 


Alcohol 
Content 


Amount 


Resulting Blood-Alcohol I 
Level (%) According, to 1 
.Body Weight (in lb) 3 


100 


140 


180 


220 


Drinks mixed with carbonated beverages ars 
moved much more readily, and faster. Into the 
small lnte§tine\ The carbbn dioxide seems to 
have the capacity to relax the pyloric valva. 
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[Beer 


> 4% 


12-oz 
bottle or can 


.04 

* 


.03 


.02 


.02 ' 


* 


12% 


3-oz 
glass 


.03 


03 


.02 


02 


\ Liqubr 
[(strong) 


40% 


1-oz 
glass 


.03 


.03 


.02 


.02 ■] 


[Mixed drinks „ 
ustrong) 


30% 


ty-oz 
glass 


.08 


.06 


.04 


-04 J 


* 




I ]4-8. Why is nunc alcohol needed to nieir.ise the blood 
alcohol level ol heavy people ih«in of people who weigh less? 



4 6 The studonl should have loarmxl in 
Chapter t thai heavy people have more hlonri 
vessels Therefore, the hlnn<1 alcohol level »s 
lower in heavy people tor a certain amount 
of alcohol consumed 



People who become physical I v ilependent on alcohol are 
called alcoholu v. And as with all othet ilruiiv alcoholics have 
withdrawal symptoms when they trv to pivc up alcohol. 

The effects ot the other depressants listed in I able 4 1 look: 
to be about the same as the ones listed lot alcohol. But there 
is one Tact that you should know about. Studies have shown 
that taking one depressant druji can a fleet what happens 
when you take a second iIiuk. The best example of this is 
the etVect that taking barbiturates has on people who later 
drink alcohol. Studies show that alcohol has a much greater 
effect on people who have already taken barbiturates than 
on people who have not. Because barbiturates increase the 
effects of alcohol, it is harj lo control the;, total effect of the 
two drugs taken together. Sometimes those who* try to take 
both find they have made a fatal mistake. 

All depressants are known to produce physical and psy- 
chological dependence, for this reason, thev Imust he used 
with great care. The lives of many usi^s (M these "down" 
drugs have been ruined by the effects of physical or psy- 
chological dependence. When people. become dependent on 
one of these drugs, they will ijo almost .anything to obtain 
the drug. This can lead to money problems and trouble with 
the law. 

Well, affer this look at depressants, you should be able 
to tackle the ne^t two questions. 

□ 4-9. Give an operational definition of depressant. 

□ 4-10. What are the useful and the dangerous effects of 

depressant drugs'? 
« 

Did this chapter get you down? Well, the next one has 
an up-beat. 

Before going on, do Self-Evaluation 4 in your Record Book. 



IT'S NOT SO SIMPLE 



N 









L — D 
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4-9. A depressant is a 'substance tnat slows 
down particufar body actrtjty The percent of 
slowing down is a measure of the depressant 
action. ^ 

No equipment nee4 be prepared for Chapter 

> 
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MAJOM POlNIS 



EQUIPMENT LIST 
Nona 

t.xcursions 5 1. 5-2, S3, and S4 are keyed 
to this chapter 

Wake Up 

and See Things 

CHAPTER EMPHASIS 

The physiological and psychological effects of 
stimulants and hallucinogens are examined 

Most people are like pn/etfghters^ they'd rather be up than 
down. Those who sell dnjfgs ajiwiwarc ot tins. So there are 
about as many "wake upjVd^pgs (stimulants) on the market 
as depressants- I'" 

/ 

Stimulants are chemicals whose effects are the opposite of 
depressants. These drugs speed up the body's activities. Some 
examples of stimulants, along with the slang terms us-ed to 
describe them, are shown in table 5-1. 



t stimulants aio < hemic als that temporarily 
Speed up the action of the body 

2 Physiological effects of stimulants include 
an increase, in pulse and hieathincj rates 

3 Common psychological effects of stimu 
lants Include nervousness, notability tension, 
anxiety, inability to sleep, and an increase m 
aggressive and unpiodit table behavior 

Chapter 5 

4 Stimulants do not eliminate fatigue in- 
stead, tfiey permit the body to use energy 
reserves, which may be exhausted without 
warning When the effects of the chemical 
wear oft. the body may be near collapse phys- 
ically and mentally 

5 Chemical inputs may lead either to reversi- 
ble (temporary) or to irreversible (permanent) 
changes in the body 

6 Although there is no physical dependence 
on stimulants, psychological dependence is 
common 

7 Tolerance can be defined in either of two 
ways 

a. After repeated inputs, the same amount of 
chemical has a decreased effect 

b. The input of an increasingly large amount 
of cherrflcal is required to produce the same 
result that a smaller -amount of chemical pro- 
duced previously. 

8 Hallucinogens are'chemicals that affect the 
mind and often lea^J to hallucinations 

9. Common physical effects of hallucinogens 
include dilated pupils, a lowered temperature 




Medically, stimulants are used to prevent sleep and relieve 
drowsiness or tiredness. They also help overweight people 
control their appetites. Stimulants may slow down reflexes 
and so should not be taken by people like astronauts, fliers, 
or truck drivers. Athletes sometimes take stimulants in hopes 
of performing better (even though many sports associations 
have made them illegal). 



and chills, and nausea.* 

10. There are great differences in the psy- 
chological effects of hallucinogens among 
individuals, and tor one individual at different 
times. 

11, Concern exists for the long-range effects 
that hallucinogens have on the body. 

12 Another effect of hallucinogens is the 
flashback in which a person may experience 
some drug«eftects at a later time. 
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SI IMU1 AN IS 







Useful PiopriUCN VVlu n 


Usual Method 


Chemical 


Man p. Icrms 


I'losciibeil b\ Ooetoi 


of 1 aking 


Benzedrine 


Hcnnn's, boinbuio. 


None 






tuowns. coasl lo coasts. 


\ 






10 pilots, eye ope a cis. 






footballs, hearts. L. A.. 






o 


lul proppcis. jHraches, 
v pcp pills. roves, truck 






*-> 


drivers, turnabouts. 








wake ups. wheels* 




Swallowing pills 01 


E 


whites. 




capsules, or injecting in 


■*C Dexednne 


Oexjcs, hearts, 
oranges, Xnias trees 


Appeiile-curber for 
overweight people; 
rcliev^ drowsiness 


veins 


Methamphctamine 
(mcthediine) 


Crystal, meth, speed 


None 




Cocaine 


Bonnes, Bounce, 


Pain- killer for 


Sniffing, chewing, or 




Buiese. C. Carrie, 


opeiations 


injecting 




v Cccil. Cholly, Conine, 
Coke, dust flake, girl, 
gold dust, leaf, snow, 
star dust 






Caffeine 


Java 

v 


Added to aspirin to 
add effectiveness; 
relieve drowsiness 


Swallowing liquid 



Tabl* 5*1 

Students may have forgotten that alcohol Is 
a depressant drug (Chapter 4) and wonder 
why it was not Included with the stimulants 
above. This is a common misconception. The 
flushed skin and warm glow give an errone- 
ous Impression. 



Stimulants may also affect the individual's 
timing, so that time seems to pass more rap- 
idly than it actually does. 



□5-1. What changes in the body do you predict that these 
drugs cause? 

Your answer probably included such things as increased 
heart and breathing rates. Perhaps you listed higher blood 
pressure, too. These things do happen, but some other effects 
of stimulants are not so easy to predict. These include wide- 
open eye pupils, dry mouth, sweating, headache, loss of 
appetite, and paleness. 

□ 5-2, What effects on the mind do you predict that stimu- 
lants have? 



The psychological effects of stimulants are not so easy to 
predict. But users are sometimes nervous and irritable. They 
68 CHAPTER 5 get "uptighC^fJfcan't sleep, and behave in unexpected ways. 
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The amphetamine user will bo 





argumentative!, ovmar live. mutually talkative, 
generally unable to eat no appetite, 
generally unable to sleep, 
uninhibited 



Harm from oraJ amphetamines 




confusion, 
unpredictable and unusual behavior that 
sometimes becomes violent 




• Stimulants seem to reduce tiredness because the^ help the 
body use up its stored energy. But the la^^^n's stored 
energy may be used up suddenly and^vtthout warning. One 
of the real dangers of stimulants is that when their effects 
wear off, the body and mind may be near collapse from lack 
of energy. The person may even see or hear thim>s that aren't 
there. 

Stimulants may be injected or taken as pills. When in- 
jected, the drugs are far stronger and longer lasting than in 
pUl form. They are also more harmful, a fact well known 
by regular stimulant users. 



Very often the effects of stimulants are cumu- 
lative There is a heightening of physical and 
nervous activity, as illustrated in the figures. 
This causes a more rapid than usual expendi- 
ture of available energy. Simultaneously, 
there is a cessation of food intake, cutting off 
any replenishing of the dissipated store of 
energy for <the body. But all the "pep pills." 
the amphetamines, can also trigger violent 
behavior in certain cases There are several 
notable Instances of users jumping to their 
death from hotel rooms high above the street. 



If you ge| 
too tired, 
you are apt 
to get sick. 
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The effects on the body of stimulants arc well tllustrated 
by the drug mcthamphctaminc. commonly called "speed." 
After taking speed, t he body goes through wh*tl is called a 
"iun. M During the urn tlic speed user, 01 "speed lieak," caji 
be dangerous 10 himself and to those around him. 




Extremely confused, 
very unpredictable 
violent behavior In common 




CiyfilulHzed powder 
tablet or liquid 




During a speed run, the user becomes extremely excited. 
There is no eating or sleeping- the user is just "sjtnidm out" 
and "uptight" A 'faster heart rate and higher blood^|M*ssure 
than normal may make worse any heart conditions the user 
has. Shock and even death have occurred. 

Several hours after an injection of speed, the abuser may 
"crash" ' or "amp out." Most crashes probably can't be 
avoided. They happen because the user has exhausted his 
stored energy. He^nay go into a deep sleep for 18 to 48 hours. 

When he awakens from a crash, the speed user is tired, 
hungry, and often sad. To get rid of his sadness, he may take 
amphetamine pills. Because the amphetamines reduce his 
appetite, he may not eat. This may cause him to bfceome 
rundown and easily hit by disease. The real user may even 
begin another run (See Figure 5-1). 



USUAL SPEED TRIP 
Injects speed 




"RUN" 
3 to 6 days of 
confused 
behaviqr 




CRASH" 
Stops taking 
injections 




Takes "Downers" 
(depressants) 
to calm down 
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Steeps 18 to 
48 hpurs 




Awakens very 
sad and Wed 



Takes a stimulant 
to get going again 



Figure 5-1 



V 



SPEED FAEAKS" 
Instead of taking a 
stimulant, will Inject 
speed again and begin 
another run 
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( ]S-3. Aic the changes shown in I -"iguic 5-\ an example of 
negative feedback? I xplain youi answer 

Stimulants usually don't physically damage the body. I:vcn 
heavy users often return to full health once they stop taking 
the drug. 

The body does not become physically dependent on stun- 
ulants. But it does become tola ant to these drugs. l ; oi most 
users of stimulants, larger and larger doses are needed to 
produce the same effect. 

Psychological dependence iijh>ii stimulants is common. 
The psychologically dependent person gets used to the effects 
of the drug and turns to it to perk up mentally or emotionally. 

You probably, not iced that caffeine was among the chemi- 
cals listed in Table 5-1. Because caffeine is found in coffee 
and tea, its use is completely accepted in society. The 4i coffee 
break'* is an American tradition. The English have their tea. 
Most people drink coffee or tea every, day and, feel that it 
makes them more alert and less tired 

On the negative side, people occasionally become psycho- 
logically dependent on caffeine. Caffeine is not known to 
produce physical dependence, but people often claim that 
they need coffee in order to stay awake. Others complain 
that they can't sleep after even one cup of coQee. All in all, 
the danger from drinking coffee and tea is probably slight. 
(Some cola drinks contain caffeine, too.) 

PROBLEM BREAK 5-1 

* 

Here's your chance to design an experiment to study the 
effects of caffeine. You are to think of a way to test this 
hypothesis: , 

"Students who drink coffee (or tea) will do more poorly 
on a school test than students who do not drink coffee (or 
tea)." 

Don't forget to include in your description the experi- 
mental and control groups you would use. You may want 
to actually do the experiment. Perhaps you'd like to try some 
others as well. Tor example, you might, try to find out if there 
are differences in the heart or breathing rates of coffee (or 
tea) drinkers and nondrinkers. 

l^ow that you've surveyed the. stimulants, you are ready 
to try the next two questions. 



V3 No Thn stimulus change and the re- 
sponse change mo not opposite Students 
may Interpret some steps (stopping injections, 
taking depressants) as opposite re«iponses, 
which they are not A true negative feedback 
system would be a closed loop, in which (1) 
the organism is stimulated, (?) the txKty. 
senses the stimulation. (3) the body sends a 
message to the brain to reduce the new! for 
stimulation. (4) the need is reduced, (i) stim- 
ulation is reduced, (6) the body senses the 
reduction, (7) the body sends message 4o tho 
brain to increase the need tor stimulation. (8) 
need is increased, etc Also, the tact that 
larger and larger doses are rmeded because 
of tolerance does not fit into a negative feed- 
back system model. 

Experience has shown that students have 
difficulty with the terms physical dependence, 
psychological dependence, and tolerance, 
even though Chapter 3 was aimed at provid- 
ing understanding of the first two of these 
factors. 



Students who want to actually do the experi- 
ment in Problem Break 5-1 should be told that 
they don't have to wait until the night before 
a school test They can design and give their 
own test Instead. 




CHAPTER 5 71 



5 4 One or more o* the following changes In 
behavior loss of appetite, nervous. inltaolo. 
sleepless, talkative 

One or more of the following chungos in ap 
pearance wide o^n pupils, dry * mouth, 
sweating. pakmesa. mcreaaeU biea thing rale. 

*> b The operational definition should Include 
a method of measuring one or more of the 
changes in question 5-4 

HALLUCINOGENS- 

THE "ALL AROUND" 

CHEMICALS 



( |5-4. In youi Rccoul Hook, describe how you could lind 
out ii someone had taken a stimulant. 

LI 5-5. CJive an operational definition ot stimulant. 



Very simply, hallucinogens are substances lhat affect the 
mind. 1 hey pel their name because they often lead to what 
are called "hallucinations." Excursion 5-1, "Is It Really 
Iheie?" deals with hallucinations. If you don't know what 
|2^tiiJ;tij[i]|J^ a hallucination is, do that excursion now. 

* k ^ Some examples of hallucinogens are shown in Table 5-2. 

As a group, ihc hallucinogens arc commonly called "mind 
benders/' "scramblers" and "mind blowers." Unlike stimu- 
lants and depressants, hallucinogens arc not usually used as 
medicines. 



Excursion 5-1 Is for general Interest, but Is 
also remedial in explaining the difference be 
tween hallucinations, illusions, and delusions. 



Table 5-2 



r 



HALLUCINOGENS 







Useful Properties When 


Usual Method 


• 

Chemical 


Slang Terms 


Prescribed by Physicians 


of Taking . 


LSD 


Acid. Big I>. cubes, 
sugar.. 25, trips 


None 

• - — - — 1 11 ■ 1 v — 


Swallowing 


Mescaline 


Big chief, cactus, mesc, 
moon. P. pcyotc 


None 


Chewing and swallow- 
ing sometimes injected 


pMlocybm 


Mushrooms 


None 


Swallowing . 


Marijuana 


Bobo bush, fu % gage, 
giggle-smoke, grass, 
hash, hay, hemp, jive, 
loeowced, manicure, 
♦Mary Jane, mezz, 
Mohasky. mooters, 
more a grifa, rpugglcs, 
mutah, pod, pot, rope, 
splim. stuff. Sweet 
Lucy. Texas tea, .weed 




Smoking or swallowing 

■■ ■ \ 



ttfcWv., 



Table 5-2. For your information. It may be 
interesting to know that prior to becoming 
iltegaj, marijuana was sometimes prescribed 
as a tranquilizer. „ 
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Many hallucinogens are made from parts of plants (sec 
Figure 5-2). For example, mescaline comes from the pcyotc 
cacius. LSD originally came from a mold that grows on 
grains, and marijuana comes from the hemp plant. 
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Marijuana is often made into homemade cigarettes (called Figure 5-2 
"sticks," "joints, 7 ' or "rectors**) and smoked. Sometimes, 
though, it is swallowed, eaten, chewed, or smiled See Figure 
5-3. The active chemical in marijuana has been manufac- 
tured. This substance is sometimes injected into a vein or 
muscle. 



Leaf. Stems. Seeds 
Smoke 



Figure 5-3 



"Joint" 




; v or Powdei 
) 

hewed. 




ynthetic Liquid 



Marijuana (pot) is just one of several chemicals that come 
from the hemp plant (Cannabis). This common weed grows 
in many parts of the world. See Figure 5-4. Marijuana is 
a mixture of the dried leaves and stems of the hemp plant. 

A much stronger drug that is made f rom hemp is hashish. 
Hashish is made from powdered dust that conies from the„ 
tops of the female hemp plant. 

Some of the psychological effects of marijuana are listed 
below. 

People who smoke pot often 

• donk care what they do. 

• mix up time and distance. 

• see things that aren't there. 

• escape for a short time, from reality. 

• behave in odd ways that may harm others. 

• may feel safe even when they are in danger 

• may become psychologically dependent on it. 

The physical effects of hallucinogens can be measured. But 
these are usually minor compared to effects caused by the 
depressants that are called hard drugs (heroin, morphine, 
etc.). The physical effects of hallucinogens vary among peo- 
ple, but some common ones are expanded pupils, lower body 
temperature, chills, and nausea. 



Figure 5-4 
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[ 15-6. Would a person wilh expanded pupils be hothacd 
by, or feel comfortable in, blight light? 

Table describes the effect of marijuana on the heartbeat 
of two groups of people The tost pump (new users) had 
never smoked marijuana before Members of the other group 
were regular users of marijuana. The results are given as 
changes from the normal heatt rate 15 minutes and 90 
minutes after smoking marijuana. A plus sign ( + ) before 
a number means the heart rate was faster than normal. A 
minus sign ( - ) means the heart tatc was slower than normal. 



Table 5-3 



r 



EFFECTS Of MARIJUANA ON HEART RATE 





15 


Minutes 




m 

90 Minutes ) 




t ' 


Marijuana 




Marijuana ' 


Subject 


Mysicry 
Drug 


Low 

dose 


High 

dose 


Mystery 
Drug 


Low 
dose 


High 

dose ; 

T 



New Users 



swV 



Table 5-3. which Is used to help answer the 
questions on the next page. has"SOme Inter- 
esting points In its effect on heart rate, mari- 
juana acts as a stimulant for both novices and 
regular users It causes a greater change with 
the second group. Much of the effect ha* 
disappeared in 90 minutes; in fact with a high 
dose on the new users, there is then an aver- 
age depres^pnt action. Only 3 high dose was 
used with the regular users, theoretically be- 
cause a low-dose would have had little or no 
effect, assumirf^that a tolerance for the drug 
had been built Up Research seems to Indi- 
cate that marijuana does not build up a toler- 
ance as other drugs do. and the habitual ue#r 
feels no neqd to Increase the dosage. 



! 1 


+ 161- 


+ 20 


+ 16 




+ 12' 


+ 24 


+ 12 


! I 


+ 8 


+ 8 


+ 26 


\ 5 


+ 29 


+ 8 


0 


+ * 


+ 4 


- 8 




+ 10 


+ 20 


+ 28 




+ 4 


+ 28 


+ 24 


! » 1 


- 8 


+ 20 


+ 24 


: 9 


0 


+ 20 


+ 24 


Average 


+ 7.8 


+ 16.9 


+ 16.2 



+ 20 

- 6 

- 4 
0 
0 

-20 
+ 12 

- 3 

+ <l 8 



- 6 
+ 4 
+ 4 
+ 20 
+ 22 
_ 4 
+ 8 
+ 8 
+ 12 
+ 7.6 



- 4 ; ' 

- s ; 

+ 8 

r 4 < 

- 8 -j 

- 4 \ 
+ 18 
-24 \ 

0 J 

- 2.9 



Regular Users 



J 



« 10 




1 ' — | 


+ 32 






\ 11 






+ 36 






1 12 






+ 20 






\ 13 






+ 8 . 






!; 14 






+ 32 






15 






+ 54 






16 






+ 24 






h 17 






+ 60 






| Average 






+ 33.2 







+ 4 
+ 36 
+ 12 
+ 4 
+ 12 
+ 22 
0 
0 



4 



11.23 



74 CHAPTER 5 



98 



[ )5-7. Why docs the table hst changes liom the pcisons 
normal heart rate instead ol showing his m tual heait ialc? 

| ]5-8. What effect docs marijuana seem to have on hcattbeat 
rate? 

| ]5-9. l>ocs manjuana have more ellect on the heartbeat late 
of regular users or ol new uscts? t 

[ ]5-10. How much does the lieaitbeat rate oi new users vary 
15 minutes alter smoking a high dose ol marijuana.' 

( 15-1,1- Why do you think that only high doses weie given 
to regular usets? 

( )5-12. Is the effect of marijuana on heart rate more like 
that of a depressant or a stimulant? » 

f 1 

You probably noticed that a Mystery Drug was list&l in 
Table 5-3. You'll find out what that drug is a little later 

Why do people use marijuana? fable 5-4 shows a lew of 
the reasons given by 32 adults who had used marijuana ten 
or more times. Notice that the reasons arc almost jhe same 
as those given by people who smoke ordinary cigarettes 

Table 5-4 




REASONS FOR USING MARIJUANA 



Staled Reason 



fr 2. 
3. 
4. 
5. 



To produce a sense ol well-being 
(a "high") 
To relax 

To relieve tension or stress 
To increase sociability 
To increase enjoyjnent of plays, 
movies, etc. 

To go along with the group 
To relieve depression 
To cope with uncomfortable 
social situations 



I'eicent oi Use 



Frequently* 



66 

50 
38 
25 

22 
16 
16 

13 



Occasionally f 



25 
'32 
44 
50 

44 
41 

25 

■28 



.itiiTMiiiiirr -'■ 



The reasons given for using marijuana can be broken down 
into several groups. 



;> / limauso normal heart iale;« «iy hnm 
person to person 

Clinical accounts of the enacts of maniuana 
soem to rofuto soma of those reasons, at least 
In part Users testify that within 10 to M mm 
utea after amokinq. anxieties of a vatjuo na 
ture and even fears of death sometimes de 
velop. and it is a fow minutes more tvetore 
calmness, relaxation, well being, and relief ol 
tension result. 
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It "problems " can ho inter pretiwl as Inter 
personal relations and the tensions con 
nectert with !h»m. then numbers 3. 4. b. 6. and 
tt might be considered In this category Num 
bnrs 1 and ?. however, are purely personal 
Significantly, these Ibtter two Involve more 
frequent use of the drug Ihe student might 
predict that heavy users tend to be somewhat 
salt-centered and interested mainly In their 
own pleasures, while light users have diffi- 
culty in facing the normal|tensions of lite and 
In interacting with other people. 



The Bureau of Motor Vehicles of the State of 
Washington made a comparison study of the 
effects of marijuana and alcohol on driving 
errors. Although both had an effect on per- 
formance. It was found that marijuana caused 
significantly less tml>airment of driving ahjlity 
than did alcohol. , * ^ 



\ ]5-13. Which icasons listed might be considcicd as coping 
with problems? 

Note that the percentages listed in the two iight-hand 
columns ditler m many -places. 

[ 15-14. Record m your Reconl Book what differences you 
pi edict between the personalities of heavy and light mari- 
juana users. 

Harlicr you saw thai alcohol lessens drying ability. Un- 
fortunately, we don't really know what happens to peoples* 
driving ability after they use marijuana Hut we do know what 
experienced users of marijuana say happens to their driving 
ability. Table 5-5 shows the opinions of 32 adults who had 
used marijuana ten or more limes. 
Table 5-5 

' • ~* T PWt*W " "nip 

I 



LFFl-CTS OF MARIJUANA ON DRIVING 



Condition 



» Never drove after taking marijuana 




8 




■ 

\ Felt that using marijuana, lessened driving 

\ ability. 




20 


> 


* Felt no drop in driving ability after 
\ taking marijuana 




4 


— ! 

1 

« 



Number of Responses ] 
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Perhaps you know that people who use hallucinogens (like 
marijuana) often overestimate how well they can perform 
after taking. a drug. Some scientists have reported that this 
happens. 

□ 5-15. What do you conclude about the effect of marijuana 
on driving ability? 

If physical changes were the only effect of hallucinogens, 
nobody would worry much about them. These effects don't 
seem to be very serious. But it is the psychological effects 
of hallucinogens that have focused so much attention on 
these drugs. It's hard to describe these effects because they, 
differ from person to person and in the same person at 
different times. 
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Let's lake a more detailed look at some i cat Hons to an 
other hallucinogen LSD. We'll l/>ok paiticulailv at the psy 
chologieal effects that have been reported. In puic lot in, LSI) 
is colorless, odoilevs, and tasteless. Because a small close 
produces results, it is usually nuxeJ with other substances 
LSD is most frequently found m capsules, tablets, liquid 
vials, pieces of paper, and sugai cubes 

Symptoms are usually greatest twuSo three hours after an 
average dose of LSI) The drug's effect then begins to weai 
off. After eight to twelve hours the user has usually recovered 
completely. 

What are the psychological symptoms of a dose Of LSD? 
Figure 5-5 describes some of the things that LSD users report 
Volunteers were questioned every hour starting a half hour 
after they took the drug. The graph shows the percent of 
Yes answers at each time. 



v 



l SO is by far the strongest of the four hal- ' 
lucmogens in Table !>V Uut oven mow un 
porlant than Us strength is Ms unp'tnJic lability 
Researchers have found thatTh its effect on 
the mind, exactly the same dosage may in one 
case cause a mild, euphoric reaction, in an- 
other case an exhilarating one. and in a third 
case a dangerous, violent and uncontrollable 
behavior on the pari of the same individual. 
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Are You Nauseated? 



Figure 5-5 

Do You Feel Dizzy? Is XJDur Hearing Normal? 
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Are Shapes and 
Colors Altered? 
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1 2 3 4 5 6 
Do You Feel as 
if in a Dream? 



12 3x4 56 
Are You Anxious? 



Key 

High dose of LSD 
Low dose of LSD 
Mystery drug 
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In this series of questions lh# student will 
probably draw some geneVal conclusions 
I SD seems to make parts of the mind more 
sensitive, the effects seem to be generally 
related to the dosage (except in the "dream 
case) both in amount and duration; and the 
effects seem to last 6 hours or more In some 
cases But perhaps the- student will note the 
unpredictability of the drug In some Instances 
a low dose produced a greater effect than a 
high dose 



S-20 Possible answers might include the 
effects on the other senses (taste, smell, 
touch), the effects on test scores or on man- 
ual dexterity, etc. 



Table 5-6 needs this additional explanation: 
A base-line score for both new users and 
regular users was first determined by giving 
the DSST to each individual prior to smoking 
marijuana. The figures in the table show the 
changes from this base-line da\a both 15 
minutes and 90 minutes after a snhoking ses- 
sion. A plus indicates an increase— a minus, 
a decrease— from the individual's base Una. A 
dash (— ) indicates no change. Blank spaces 
represent the absence of data for various 
reasons, and these blanks are not used ii 
computing averages. 



( J5-16. How would you describe what LSI) seems to do to 
people's minds? 

( 15-17. Do the effects seem to be directly related to dosage 
levels? 

( 15-18. How long do the psychological c fleets of LSD (at 
these dosage levels) seem to last? 

L"]5-19. Does a larger dose produce longer lasting effects than 
a smaller dose? 

05-20. What other effects would you be interested in trying 
to measure? 



Table 5*6 



78 CHAPTER 5 





EFFECT OF MARIJUANA 


ON THE 


DSST 




3 




15 Minutes 


90 Minutes ^ , 






Marijuana 




Marijuana ] 


y 

Subject 


Mystery 
I>rug 


Low 

dose 


' High 

dose 


Mystery 
Drug 


low 

dose- 


High j 
dose ■ 1 






New Users 








1 

r 2 
3 

f 4 / 

\\ S 
i 6 

f I 

i » 
Mean 


- 3 
+ 10 

- 3 
+ 3 
+ 4 
_ 3 
+ 2 

- 1 

- 1 
+ 0.9 


* 

4-6 
-4 

+ 1 

-1 
-4 
4-3 
-4 
-1.2 


4- 5 
-17 
_ 7 

- 3 

- 7 

- 9 

- 6 

+ 1 

- 3 

- 5.1 


_ 7 
- 1 
-10 

+ 6 
+ 3 
+ 3 
+ 4 
+ 6 
+ 04 


+ 4 

-15 
+ 2 

- 7 

- 5 

- 5 

+ 4 • 

- 1 

- 2.6 


1 — ' * 

+ « 1 

- 8 | 
-12 1 

~ 4 1 

-10 j 

- 3.9;] 


i: . Regular Users | 


10 

i n 

h 12 
L 13 
i' 14 
15 
■ 16 

f. 17 
: Mean 


f 




- 4 
+ 1 

+ 11 • 
+ 3 

- 2 

- 6 

- 4 
+ 3 

+ 025 






-16 | 
+ 6 1 

+ i8 i 

- 3 j 
+ 8 \ 

S 

1 

+ 2.8 i 



***** 



Arc you still anions about the Mystcrv Drug? CuxxJ! 
You'll learn more about it in the next chapter 




Some users of hallucinogens claim that the chemicals "ex- 
pand" the mind. They believe these drugs make people more 
creative and productive. Let's see if marijuana attects think- 
ing ability. 

Table 5-6 shows the effect of marijuana on the Digit Sym- 
bol Substitution Test (DSST). (See Excursion 5-2, "The 
DSST," for an explanation of this test.) The test was given 
to\a group of regular marijuana users and to a group who 
were using the drug for tfie first time. On a signal, each 
subject tried to fill in blanks on a test sheet with symbols 
that matched\^code. Each subject had the code available 
throughout the test. The numbers in the table show 4 the gain 
or loss in scores made after smoking marijuana 1 compared 
with scores made before smoking it A plus sign means the 
score went up and a minus sign means that it went down. 

□5-21. Which group (new or regular users) had the greatest 
change in scores at 15 minutes? at 90 minutes? ^ 

□5-22. What effect did dosage level have upon the scores 
of the new users? 

□5-23. Did the scores made after 90 minutes improve over 
the scores at 15 minutes for new users? for regular users? 

□5-24, What do. you conclude about the effect of marijuana 
on the new users* test-taking ability? 



i^u 



Excursion 5-2 Is remedial In explaining the 
DSSL and extension in the use and appli- 
cation of it. It requires that students work in 
pairs. 

4*:<MJ;«WiJI 



□5-25. What do you conclude about the effect of marijuana 
on the regular users' test-taking ability? 



In answering this series of questions, students 
should realize that the change is measured 
from a fixed base-line number for each indi- 
vidual. Thus. In question 5-21. new users at 
15 minutes had a greater average change 
(-5.1) than regular users ( + 0.25). and like- 
wise at 90 minutes the average change for 
new users (-3.9) was greater than that for 
regular users ( + 2.8). Similarly, a high dosage 
had a greater effect, on the scores of new 
users, both at 15 mtfutes and 90 minutes, in 
5-23, tfje scores after 90 minutes improved 
over the 15-minute scores for both new and 
regular users for a high dose (-3.9 is better 
than -5.1 and +2.8 is better than +0.25). 
but they were worse for a low dose with new 
users ( - 2.6 is lower than -1.2). From this the 
students shou|d conclude that new users 
were adversely* affected (5-24) but regular 
users benefited from marijuana in test-taking 
ability (5-25). 
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Excursion 5 3 Is a. general Interest excursion 
that has a great deal of relevance for today s 
youth. 1 



■v. 

Is marijuana smoking related to alcohol drinking? to 
a smoking tobatto? If you'd like to knofr more about this, see 

| ^(tjjj J^j ^ Excursion 5-3, 44 Pot oi Booze?" 

* ' ' J ~ I he hallucinogens have no! been studied enough to know 

what long-range effects they may have on the body or mind. 
Some scientists believe the use of ?ftich drugs may lead to 
chromosome damage (Chromosomes are the part of cells 
that cany genetic information.) This theory needs more 
checking. 

Table 5-7 gives the results of one study that compared 
chromosome damage in LSD users and in nonusers. Note 
that chromosome damage was also found in some babies 
exposed to LSD befole they were born. This happened when 
their pregnant mothers took LSD. 



Table 5-7 



5-27. Observable symptoms might include 
anxiety, dizziness, sensory hallucinations, 
dreaminess and euphoria, nausea, dilated 
pupils, and chills. The^degree of effect can 
depend on the type and amount of drug used, 
and the specific reaction of the subject to it. 

5-28. A hallucinogenic drug Is one that 
causes distortion of the senses. The amount 
of distortion (vividness of the hallucination) 
* can be a measure of the effect of the drug. 
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: , CHROMOSOME DAMAGE J 


I' 

' Group 


Percentage with Chromosome Damage J 


Range 


Average * 


Nonuscrs 


6 to 16.5% 


9.03% 


l.SD users 


8 to 45% 


18.76% l \ 


t Infants exposed to LSD 
I before birth 


9:5 to 28% 

■ — 


\ 

21.5% - 

1 — *r — i -n 



□ 5-26. What do you conclude about the theory that LSD 
causes chromosome changes? 

Another poorly understood effect of the hallucinogens is 
called a flashback. Even without taking the drug again, peo- 
ple sometimes notice later some of the drug's effects. Flash- 
backs may happen several years after a person stops using 
a hallucinogen like LSD. If a person's last LSD experience 
was a bad one (bad trip), the flashback can be very terrifying. 

□5-27. In your Record Book, describe how you could tell 
if someone was under the influence of a hallucinogen. 

□5-28. Give an operational definition of a hallucinogenic 
drug. 
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Well, you've now looked quickly at some of the physical 
and psychological cllects of sonic of the coifmon diugs. II 
you find you need to leview what you've lea.ned or want 
a little more information, see Excursion 5-4, * Drugs In a 
Capsule." 

Before going on, do Sell-Evalu4tlon 5 In your Record Book. 



C 

4*:<«iU;«Mi?l 



Excursion 5-4 Id for genera* Information and 
reference. 

No equipment need be prepared for Chap- 
ter 6. 
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EQUIPMENT LIST 
None 



Shpuld It Be 
Against Uie Law? 



There ere no excursions Keyed to this chap- 
ter. 



Before you wind up your studies of the effect of drugs on 
the body, you should think about two more things. First, you 
should identify the mystery drug that was described in the 
last chapter. The data in Tables 5-3 and 5-6 indicate that 
this drug can strongly affect the body. You should certainly 
learn what the drug is. 



CHAPTER EMPHASIS 

Trie concept of a placebo is explained, and 
the relationship of drug usage and the law 
discussed. 

Chapter 6 

MAJOR POINTS 

1 . Placebos arWiarmless substances that are 
useful In evaluating the effects of chemical 
Inputs on humans 

2 A double-blind experiment is one in which 
neither the experimenter nor the subject 
knows whether the subject receives a placebo 
or the real drug 

3. Tq protect individuals and society, laws 
have been passed against using or even car- 
rying certain drugs. 

4. A moral code is a set of rules that help 
protect people from other people, but the 
rules also try to keep people from doing un- 
desirable things whether or not those things 
hurt anyone else. 

5. There are many problems involved in 
passing and enforcing laws. 




Another important part of the drug problefii has to do with 
the law. You should know how laws affect the use of drugs. 
Furthermore, you should consider why we have drug laws, 
whether the laws we have are effective, and whether we need 
any more s\ich laws. 

First, let's identify the mystery drug and try to decide how 
it produces its effect- Then we'll look at the legal question. 



Again, in this chapter, the attempt is made to 
present available facts to the student without 
preaching. Individual decisions can be made: 
good discussic-n sessions among students 
could result. 
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In'the experiments recorded In Table 6-1 and 
Table 6-2. the mystery drug was used under 
controlled conditions. For example, both Type 
t and Type 2 arthritis patients were grouped 
according to the severity ot the disease, age. 
sex, and general physical condition. Then, by 
random sampling, part ot each group was 
given accepted treatment tor arthritis, such «s 
with the steroid cortisone. The othei; part of 
the particular group received Identical treat- 
ment with the mystery drug It is Interesting 
to note that each individual becomes an Im- 
portant part ot the experiment by reporting his 
reactions to the experimenter. This can make 
epme ot the data inaccurate, but pare Is taken 
to ask the patient the right questions in order 
to elicit an objective response as far as possi- 
ble. Sometimes "crossover" technique* are 
used, wherein for perhaps two weeks a pa- 
tient is dosed with the real drug and then 
receives a placebo for the next two weeks. 
This cancels out Individual differences 
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Would the rnvstery drug please identify itself? 

In the last chapn-i, you studied some expemnents that 
involved a mystery tliup. What was that drup? Before you 
find out, let's look at a lew moie studies that used it 

One such study involved arthritis patients The patients 
were given a tablet ol the mystery diug in place oi another 
medicine that had cased their pain. If the tablet did not help, 
the patient got an injection ol the mystery drug. Table 6-1 
shows the results- 
Table 6-1 



MYSILRY DRUG LXPUUMLNIS 



i 

Condition of Palicnis 


Improvement 


Oroup A 


Group B \ 


Type u I arthritis 




69% 

■ -4 


Type #2arlhnlisy 


49% 


63% * 


£ KEY 
I ( j roup A Patients given mystery drug tablet 
{ Group B: Patients given a tablet of the mystery drug and the an injecriom 
j of the mystery dh/^ 



Table 6-2 shows what happened in another study, involving 
other illnesses. 



Table 6-2 



MYSTERY DRUG USEFULNESS 



Z3 



I Condition 


— — 7T 

Percentage who felt cured > 
by the mystery drug \ 


Pain following an operation 


30 : 
— — * 


1 Cough \ 


4Q . ... \ 

. 1 


Headache 


52 - - ; 


Seasickness x 


58 — ? 

_ ■ ■■ 4 


Nervousness and tension 


30 j 


t 1 ■ 

; Common cold 


1 

1 — * . "i 
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■ ■ • ' 1 Some* students iTH y seriously ijuostttlu 

» \ I whether sugar . start h or s.ilt w.ttc*i t otilO 

-^1 possibly have offered the t nr c*«; that the 

d (1d,il "»'*** m to irulu ;/t» You m.iy hAve to <jiv 

ffT"T — ~TJr S° ITU * remfoicemenraiere As f «i r as the p«i 

1^ ~ > ^\ tiont^ were com uiueqL the effects wrm vor 
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This must be some drug! Could it be the wonder drug 
that man has searched tor lor centuries? Want to know what 
it is? 

Sugar? Starch? Salt water? Bet you didn't know these were 
such powerful "Medicines." 

PROBLEM BREAK 6-1 

You are to try to explain how sugar, salt water, and starch 
seem to cure people of many ailments. Record your explana- 
tion in yoyfw^a^d Book. Then discuss it with your teacher, 
your classmates, and/or your parents. Finally, try (o find out 
how doctors explain this effect (talk to your doctor if you 
can). * ^ 

Mystery drugs are called placebos by doctors. Placebos are 
often used in studying the effects of drugs on people. In Table 
6-2, you saw that about 40 percent of people given placebos 
claimed that the placebo helped tjiem. Obviously, any really 
} effective drug would have to do better than that. The test 
^ of a new drug is whether it works better than a placebo. 

Q6-1. Is an aspirin a placebo? Explain your answer. 

It's quite obvious that pfcople are quite different. Even the 
same person reacts differently at different times. This makes 
it hard to predict the effect that any drug will have. Many 
doctors feel that a drug's effect will vary depending upon 
how a person thinks it ^jdl affect him. It seems that the more 

person believes a V drugVill help, then the more it actually 
helps. £ 



1at;i seem to i nd itafe You m.iy hAve to (jive 

I 

V 

real T ho "medicine "^ffftKod Incidentally, 
you may want to point out that otiher sugar 
or starch or salt water was given in any one 
experiment, and not all three of them 



Figure 6-1 



This is a difficult, but important, problem 
break The effect is certainly not completely 
understood, but seems to center on psycho- 
logical factors— mind over matter, so to speak. 



The testing of all new drugs for human con- 
sumption involves the use of placebos. 

6-1 Aspirin is a drug and therefore is not 
'generally considered a placebo Perhaps of 
.interest is the fact that the extracts of willow 
bark, used since antiquity, contain salicylates, 
which are the active ingredients of aspirin. 
The drug has been proved effective in reduc- 
ing fever since the time of ancient Greece. 



THE POWERFUL 
PLACEBO 
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6-2 The attitude ot the person administer ing 
the substance A facial expression, a gleam 
In the eye. any slight behavior might give a 
clue to the subject In modern usage the pla- 
cebo is no longer just a simple sugar pill or. 
starch tablet It is fashioned in shape, color, 
and taste to resemble the real drug And care 
must be exercised In administering When 
given by a pretty nurse, it may have an entirely 
different effect than when a male orderly giv 
it 

WHAT ABOUT 
THE LAW 




When someone knows he is ju ttinr .1 placebo instead of 
real medicine, the pLuelni usualK doesn't help him. With 
this m mind, scientists often set up a double -blind experiment- 
In this kind ol expeinnent. neiihei the patient nor the doctor 
knows whether the patient ^ets a placebo oi the real drug. 
(In fact, most patients have no idea that a placebo experiment 
is going on.) 

L16-2. What variable does the use ot ,a double-blind experi- 
ment help to control? ! M 

Your last problem in connection drugs has to do with 
the law. By now you realize that some drugs can do great 
harm to people and to society. For example, alcohol leads 
to a lot ol* traflic accidents in which people are killed and 
property is damaged. Also, some people's lives are ruined 
because they become physically dependent upon drugs. To 
protect people and society, there are laws against using or 
even carrying certain drugs and against driving when drunk. 
Are these laws effective? Do we have enough such laws? Do 
we have too many? These are some of the problems you will 
explore next. 

Before you can think clearly about drug laws, you should 
know a few things about why we have any laws at all. This 
is a very complicated subject, but we'll try to raise some of 
the most important points about it. 



LAWS TO PROTECT 
PEOPLE FROM PEOPLE 



Hammurabi was a great and wise king ot 
Babylonia. This code. Impressed on clay tab-' 
lets, is only one ot the accomplishments of his 
dynasty. He was among the first to use a 
calendar (Level III. In Orbit), and he utilized 
water wheels for irrigation. 
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Unfortunately, people don't always get along with one an- 
other. People sometimes murder other people, they steal each 
other's property, and they try to take advantage of each other. 
Even whole countries have a hard tjme getting along. Mil- 
lions of people have been killed and hurt in wars fought over 
often unimportant national interests. 

For a long time it's been known that people sometimes 
do cruel things to one another. The first laws made were 
mostly to protect people from other people. An example of 
an early set of laws with this purpose is Hammurabi's Code. 
This code of law was written almost 4,000 years ago. A few 
rules from this code appear in Figilre 6-2. -Look them over 
and notice that many of them aim }o keep one person from 
taking advantage of another. 



110 



1^ 

is 

1 



Hammurabi 'f* (. ode 

If a fire has broken out in a man's house and 
one who has come to put it out has taken any- 
thing, that man shall be cast into the self same 
(ire. 

If a woman, vyho is not living in the convent, 
open a beer-shop or enter d beer-shop far dnhk, 
^that woman shall be put to death. 

If $ son has struck his father, his hands shall 
be cut off. 

If a patrician has knocked out the tooth of a 
plebeian, he shall pay one third of a mina of 
silver. 

If a surgeon has operated on a nobleman for 
ah eye injury and has made the nobleman lose 
his eye, the surgeon s hands shall be cut off. 



>->: 



Figure 6-2 



Aiyou can see, in Hammurabi's time, punishments tended 
to be on the hard side. But as you can gu^pss, no matter how 
hard the punishment, some people still chose to break ahe 
law. 

In any listing of laws, some laws are more important than 
others. Two men are standing on the sidewalk. One man 
steps out into the street and crosses against the traffic light. 
The other man goes into a bank and robs it. Both have 
broken laws, but one is a criminal and the other is not. 

And, of course, laws change with time. The Pilgrims passed 
a* law that made it a crime' to have a tire in the fireplace 
between the hours of 9 p.m. and 5 a.m. Even tod^at cer- 
tain times and in certain places, it is against the law to be 
out alone in the street at night. 



LAWS, RULES, 
CODES, AND NO-NOS 
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TNs prpblem break canjpe done with either 
questionnaires or interviews. With only two 
questions to be asked, the interview may be 
more convenient, but students should be scire 
4o get the data on sex. age level, and occupa- 
tion Some teachers use the technique of 
pooling the class data for a larger sampling 
You will probably find fhat some very good 
discussion results from this problem break. In 
fact, if students endeavor to get the various 
occupational categories on the list, it is likely 
that some good discussion will ensue outside 
of school The tabular summary is important 
It should help decide whether. opinions of this 
kind are affected by age.jsex. or the person's 
occupation. Excursion 2-2 may help with this 
activity. 
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Mom people apicc that wr must have i^iws to protect people 
from other people Hut making such laws is not easy. The 
inain double is thai it is haul to predict what will happen 
when people do what seem to be innoceni things. I or ex- 
ample, some people feel that^socictv soon will suffer because 
too many childien are being born. II this is Hue, then people 
who ten years ago had a lot of children were actually harm- 
ing society. Yet there certainly wl\s no thought then of pass- 
ing a law against having children^ 

Passing moral laws is even harder than passing laws to 
protect people from people. First, people don't always agree 
on what is good and what is bad Many a law aimed at 
keeping people from doing something considered to be mor- 
ally bad has been called unfair sooner or plater. Secondly, 
it is very ifard to make moral laws work Making something 
illegal doesn't always stop people from doing it if they don't 
feel ttiat the thing itself is bad. 

PROBLEM BREAK 6-2 

In this problem break, your problem is to survey opinion* 
regarding Iwhat movies-young people should or should not 
see. To make the survey, you will ask several types of peopje 
>these (questions"; 

L fyhatltypes oPmovies (if any) should young people be 

barred ftiunv^p^ing? 
2. Why aia ^you answer question 1 as you did? 

You arcjj^ ask th^se questions of as many people as pos- 
sible and fErfctiilly note the answers you get. Try to include 
several kinds oT people in your survey. Some examples of 
people who might give interesting answers are these: Young 
people, inc udi^g your classmates; teachers; ministers, 
priests, rabbis; theater owners; doctors; parents. 

In your Record Book, keep track of people's responses to 
your questions. With each set of answers, record sex, age 
level, and occupation of the person interviewed. ^ 

When you have interviewed at least 25 people (get more 
if you can), try to summarize th^responses in a table. Then 
describe in writing what you have discovered about how 
different types of people feel about movies and young people. 
Finally, state what your survey suggests about what rules 
should be made as to what movies young people should see. 



Ojje last problem with paving laws is thai this can allot I 
people's )^bv IKuallv a lot ol people cam then living by 
making or sclhnp wh:itc\ci it is lha! will bo outlawed IVopIr 
who make a product ami those who disinhutc 01 advertise 
it can be thiown out ol work it (hat product is outlawed 
Television commercials foi the cigarette industiy are a good 
example of this kind of problem 

Making and selling cigarette* has become a very bi£ busi- 
ness. Millions of people cam all 01 part of then living from 
cigarettes. Fatmcistwho grow tobacco ami people who buy 
the farmer's tobacco and sell it to cigarette companies would 
be out of work if cigaiettA were outlawed So would the 
people who work for cigarette companies, the truck driveis 
who move cigarettes around the country, and the store own- 
ers who sell cigarettes. 

Kven state and local governments would suffer if a law 
w^re passed against making or selling cigarettes. All the tax 
money that is now collected from the sale of cigarettes would 
be lost. Governments would have to find other ways to turn 
up money to keep schools open, build roads, and mairftaui 
paints. 

As you can now see, deciding what laws to pass is a very 
^complicated business. Before a lawmaker passes a law, he 
must decide whether the gains from the law are likely to 
be greater than the losses it would produce. Laws can benefit 
society, but they can also lead to reduced freedom tor people 
and to real economic problems as well. 

□6-3. Do you think that all our lawmakers should be law 
yers? Explain why or why not 



ECONOMIC EFFECTS 
OF LAWS 




The history of laws against drinking alcohol shows the prob- 
lems that laws can lead to. 

About 125 years ago, a law was passed in Maine that made 
selling or making alcoholic drinks illegal, l ^is law was sug- 
gested by groups who felt that drinking alcohol was morally 
wrong. They pointed out the way men's lives can be ruined 
by liquor. 



DRINKING LAWS- 
A CASE IN POINT 
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S*hhi scvcial olhci Males lot lowed Maine's lead I hey, too, 
passed laws against using or selling liquor. But soon liquor 
nianufaciureis in states without such laws began to complain 
about those states who had them I heir mam point was that 
the United States Constitution won't let a state keep its citi- 
zens from buying liquor made outside' of that state. 

In 1890 the Supreme Court ruled that the liquor manufac- 
turers were right. Because of the Supreme Court ruling, most 
state laws against the sale of liquor were dropped V>y 1918. 

Those against selling liquor kept trying to make it illegal. 
As a result of World War I. these people's requests were 
partly met. In 19 !*>, Confess passed a law against using fruits 
and grains to mqke alcoholic drinks until the toar ended. 
Using fruits and grains for this purpose was felt to be a 
waste of food needed for war purposes. But the ban was 
not lifted at the end of the war because a new amendment 
to the United States Constitution (the 18th) made the making 
or selling of alcoholic drinks illegal everywhere. 

Before the 18th Amendment became law, many people 
had to approve it. First, Congress had to agree to ask the 
states to approve the amendment. Second, at least three 
fourths of all the states had to approve the amendment. 
Finally, Congress had to agree to actually mate the amend- 
ment law. These approvals were N all gotten, and although 
President Wilson objected, prohibition became the law in 
19la - fc 

The ten years after prohibition became, l&w were very 
tough for state and local governments and for the national 
government. The trpuble was that many people refused to 
stop using alcohol even though this was now against the law. 
Law officers just couldn't stop the demand for alcohol. 
Gangsters ajid other unsavory characters soon got into the 
liquor business. 

Complaints about the^rohibition law grew quite loud. 
Police claimed they didn't have enough people to enforce 
the law. Health officials found that people were getting sick 
and even dying from drinking liquor made in bathtubs, 
mountain stills, and the like. Cities and states complained 
that they couldn't operate without the lax money they used 
to get from the sale of liquor. Local citizens complained 
because liquor was hard to get and very expensive. Liquor 
manufacturers complained that their businesses had been 
completely ruined. * 
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In 1930, Congress and the stales undid what the piohibition 
amendment had done I hoy passed the 2Kt Amendment to 
the United State* Constitution I his did away with the 18th 
Amendment and returned the law' to where it was betbic 
1919. The change was objected to both by some churches 
and by many gangsteis. 

The argument over whether liquor should be made illegal 
continues today. lt\ some states and in some towns, liquor 
is still illegal, but the number of such laws is giowing smaller 
every day. 

[□6-4. Suppose a friend gave you nine arguments in favor 
of something. You can think of only oik or two arguments 
against it. Should you accept his position? In your Record 
Book, state why or why not. 



Today most states have laws against using or even carrying 
drugs like marijuana, heroin, and LSp. These laws are sup- 
posed to protect society and to protect people from ruining 
their own lives. But some people claim that the laws are 
unfair because there is not enough proof that drugs really 
harm people or society. Others want the laws dropped be- 
cause people will use drugs no matte^ what the law says. 
These people claim that the drug laws only make people feel 
guilty and put the selling of drugs into the hands of criminals, 
so that it cannot be controlled properly. Let's take a look 
at these arguments. 

First, a/ you now know, not all drugs have the same effect. 
Much evidence suggests that hard drugs, like heroin, can 
harm people and society. Because these drugs can lead to 
physical dependence, using them can dominate a persons 
life. A" person driven by the need for drugs often loses his 
ability to think of anything else. Such a person often can't 
hold a job or even keep himself healthy. - 

Those wh\ become physically dependent upon hard drugs 
often do harm to society, too. Drug addicts often turn to 
crime.to get enough money to buy the drugs they need. Police 
claim that most of the crime in large cities is associated with 
drug addiction. 

The claim that drugs can harm people and society is prob- 
ably accurate for hard drugs like heroin. Most people agree 
that we need laws against the use of these drugs. 



SHOULD THERE BE 
LAWS AGAINST 
DRUGS? 
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One of th0 disadvantages of the prirn^^vvord 
is that books become "dated " By the time 
your students use this material in class, sig- 
nificant new findings on drug usage may be 
available. Perhaps you will want to supple- 
ment the presentation here with news articles, 
magazine reports, and other sources that can 
bring the subject up to date for them The use 
of a bulletin board for current information 
could be helpful 



SUMMARY 




The situation with respect to manjuhna and LSI) is less 
clear. As you learned in Oiaptci V we really don't know 
very much about the effect of these drugs A lot of studies 
are-toeing made to find out how these chemicals affect people. 
<lfmil those studies are complete, the argument over whether 
or not there should be laws against the use of marijuana and 
LSD will continue Today, the case against LSD seems to 
be growing stronger while the one against marijuana seems 
to be weakening. 

As you think about marijuana and LSD, keep in mind 
that the evidence for using these drugs is at least as Weak 
as the evidence against their use. Perhaps the ^est way to 
sum up the situation is if> say that these drugs may or may 
not be harmful. Although some authorities are still uncertain 
about the effects of drugs, almost all of them agree that using 
any drug purely for enjoyment is a ver^ risky business. 

Well, there you have it. You now know in general what is 
known about the effects of certain inputs on the body. In 
some cases the evidence suggests a bleak picture.Overeating, 
smoking cigarettes, using alcohol in large amounts, and tak- 
ing drugs like heroin are dangerous things to do. The risks 
associated with using marijuana or fairly small amounts of 
alcohol seem to be less great but are still there. 

Whether effective laws against the use of some inputs to 
the body can or should be passed is a tough question that 
is now being studied/In the meantime, however, your deci- 
sion as to whether you will smoke, drink, overeat, or use 
drugs may very well be the most important one you will ever 
make. 



Before going on, do Self-Evaluation 6 In your Record Book. 
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Excursions 



Do you like to take trips, to try something different, to see 
ncw# things? Exclusions can give you the change. In many 
ways they resemble chapters. But chapters earfy the main 
story line. Excursions are skle trips. They may help you to 
go further, they may help yokgo into different material, or 
they may just be of interest to yhu. And some excursions are 
provided to help you understand difficult ideas. 

Whatever way you get there, after you Hnish an excursion 
you should return to your place in the text material and con- 
tinue with your work. Yhese*shprt trips can be interesting 
and different. 
• % 
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MAJOR POINTS 



To explain calories, and determine the 
amount of heat produce^ front burning 
marshmairows and nuts 



This excursion is both remedial and general 
interest 



Big C and Little c 

EQUIPMLN7 LIST PURPOSE 

1 alcohol burner and stand 
t 50-ml beaker (or larger) 
1 wired car) 
t thermometer J 
1 potholder or tonys / 
1 paper towel 
8 straight pins 
15 minl-marshmallows 
3 nuts 

In this unit the term calories is used a lot If you don't know 
what calories are, this excursion will help you to find out. 

Long ago, people thought that heat was a massless sub- 
stance that floWed from one object to another. They called 
this mysteriolis fluid caloric. Later, however, this model was 
dropped for one that Considered heat to be a form of energy. 

Eventually, scientists found that, tjiey could measure the 
amount of heat that went in to water. All they had to do 
was multiply the mass of the water by the number of degrees 
the temperature went up. When they named the unit for 
measuring heat, they used the term calorie. 



1 The unit for measuring heal is called the 
calorie 

2 A calorie is defined as trie amount of Meat 
It takes to raise the temper atme of t giaui of 
water t °0 

3. When some substances burn, they give off 
a lot of heat 

Excursion 1-1 



s 



Today a calorie is defined as the amount of heat it takes 
to raise the temperature of one gram of water one degree 
Celsius, Here then is an operational definition for heat: 

Amount of heat gained or lost (in calories) = 

Mass of water (in grams) X change in temperature (°C) 

Stated in another way: 

calories = grams of water X change in temperature (°C) 



4 A calorimeter is a device for measuring the 
amount of heat given off when a substance 
is burned 

5.. A KMocalorie (C) is equivalent to t.000 cal- 
orie* (c). 

\ 



Answers to Checkup 
on page 12. 



1. 
4. 



Heat 

1,000 

1*C 

100 



Do this excursion If you got 
the wrong answer to any ques- 
tion. 




( 



Tho student does not need to know that the 
value of 1 calorie per gram per degree Celsius 
for water (called the specific heat) is only 
correct at certain temperatures, but the exact 
value is never far from 1 between freezing and 
boiling. 
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You may wan! to construe! ? or 3 of the wired 
cans yourself, or r^ava student aides do It The 
following direrliuliR may help 
\ Mux tiit» u' <>/ soft drink t ans 

2 Punch 8 holes in each can with a naH or 
an ice pick The holes should be on opposite 
sides of the can. about 1A" trom each end 
It is easier to punch the holes If the ends are 
left on the can 

3 Remove both the top and the bottom of the 
can. 

4 Cut 4 pieces of wire about 7" long Un 
coated copper wire of a fairly heavy gauge is 
excellent Coathanger wire will work If you 
have pliers and the strength to bend It 

b Thread the wire through the holes, and 
make the bends as shown. 

Stale or hard marshmallows will work better 
than fresh ones They bum better, tor a longer 
time, and more steadily; they stay on the wire 
batter, and they are less apt to be eaten. 




If the marshmallows are not tight together, 
they will not continue to burn when Ignited. 
The wire must be Inserted through one aide 
of the can before threading the marshmal- 
lows. 



When some suhsl.nucs luiui, I lu* \ p\c oil a lot of heat 
Others pivfe*)tt' less heal. In this exclusion you will measure 
how much heal vanous materials puuhice lo do this, you 
tii si need lo build a caloi nuclei. You will need a parlnel 
aitd these materials: 

1 alcohol burner and stand 

1 beaker, SO ml or larger 

40 ml tap water (This is 40 grams.) 

1 wired can (See Figure I.) 

1 thermometer 

1 potholder (or tongs) 

1 pa pet towel 

8 straight pins 

15 mini- marshmallows 

3 nuts (peanuts if possible). 

ACTIVITY 1. Remove the bottom wires from the can. Then 
thread 3 marshmallows on one wire and 2 on the other. Push 
all the marshmallows as close together as you can. 




ACTIVITY 2. Put the marshmatlow wires back on the can as 
shown. 
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ACTIVITY 3. Pour 40 ml (this is 40 grams) of water Into a 
beaker. Record the temperature of the water in Tpble 1 In your 
Record Book. 



ACTIVITY 4. Read carefully before doing this! Be sure to use 
a potholder or tongs to hold can: Don't pick it up with your 
hahds. Hold the can over an alcohol flame until all the marsh- 
mallows are burning. Using tongs, quickly set the can on the 
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heating stand away from the burner. Instantly place the beaker 
of water onto the wire basket In the top of the can. Leave 
It ther$ until the marshmallows burn out. 




ACTIVITY 5. After the marshmallows stop burning, measure 
the new temperature of the water (°C). Record under Final 
Temperature In Table 1. 

Repeat the marshmallow. activities two more times. Then 
find out what the average g^iin in the water temperature is. 
Use 40 ml of fresh tap water tor each trial. 

Next, for comparison, let's measure how much burning 
nuts can raise the temperature of water. To do this, you will 
need the same equipment that is listed on page 96. 

ACTIVITY 6. Push two straight pins Into each nut as shown. 
Balance one nut across the bottom wires as shqwn. Repeat 
Activities 3 through 5. When you are all done, clean the wires, 
can, and stand. Record the data in Table 2. 



MARSHMALLOWS 



i 



f 

Trial 
No. 


No. of Mini- 
marshmallows 


Mass of 
Water 
(grams) 


Starting 
Temp. 
CO 


Final 
Temp. 
CO 


Change in 
Temp. , 
(°C) 


1 


— i — 


40 








2 


5 


40 








3 


5 


40 








Table 1 






Average Tem- 
perature Change 


J 

1 















BE SUHF IMAl TOISKtf OH POIHOMHMS 
AHf AVAIl AMI I AND 1 MAI lllKi DUMM I 
I'HOCI DUHl IN KMlUWrU IhuM* steps 
must bo performed rapidly The marshrnal 
lows at best will not burr) very long, )md the 
water will yet very little heat 

Stress care in handling the charred marsh 
mallows, or the students will end up with a 
gooey mess on desks, floors, clothes, and 
equipment Also, warn about sharp edges in 
handling the cans " 




Probably the most difficult parts of the experi- 
ment are pushing the pins into the nut without 
splitting It. and balancing the nut on the wires. 

The change in temperature from burning 5 
marshmallows will probably be around 8°C. 
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It is impossible to predict the temperature 
change* in burning the nut. because, unlike 
mini-marshmallows. even peanuts vary greatly 
in size and oil content. But in using peanuts 
that were from 1 cm to 1} cm lonfc. and might 
be considered average in size, the burning of 
one nut raised the temperature of 40 g of 
water in amounts varying from 20° to 40°C. 
Using an average change of 30 °C, this indi- 
cates 1 .200 calories, or 1 2 Calories of heat 
being given- to the water. The point that 
should be evident to the student is that a 
single nut furnished several times the amount 
of heat that 5 marahmallowa did. 

1 . No. The simple calorimeter is a rather in* 
efficient device. Heat leaks past the beaker; 
it is radiated from the can and the wires; some 
goes downward to the table. 
2 and 3. Marshmallows: 40 g of water >, 
8°C = 320 calories 

Nut: 40 g of water x 30°C = 1,200 calories 



Undoubtedly one of the reasons that there 
was a greater temperature change with 1 nut 
than with 5 marshmallows Is that the nut 
burned rather completely, but the marshmal- 
lows didn't. For your information, a mini- 
marshmallow weighs about 1 gram, so 5 
grams were used. Completely burned, these 
would provide 16,250 calories of heat. * 



Trial 

No 



1 



No ol Nuts 



Mass <»1 
Water 
(grams) 



40 



40 



40 



Tablt 2 



Stalling 
Icmp 

ro 



I in.il 
Icmp 

m 



Average Tem- 
perature Change 



C hangc in 
Icmp 

CO 



ni. Was all the heat produced hy burning the nut or the 
marshmallows used to raise the temperature of the water? 

□2. Use the formula given on page 95 to find out how many 
'calories of heat were passed to the water during the burning 
of 5 marshmallows; of l nut. (Use the average change in 
temperature for your calculations.) 

□ 3. Let's check to be sure you answered the last question 
correctly. See if your calculations were done like this: 



mass X change in temperature = calories 

_°C = 

. calories 



Marshmallows: _ 
Nut: . grams of water x 



grams of water x 

°C = . 



calories 



By now you should know that a calorie is the amount of 
heat it takes to raise the temperature of l g (1 ml) of water 
PC. This kind of calorie is often called a simple calorie 
(spelled with a small c). But when people talk about the 
calories in food, they are talking about l,0tX) simple calories 
(one kilocaloritfj. For simplicity, a kilocalorie is usually called 
a Calorie (spelled with a capital Q. Thus, 1,000 calories 
equals One Calorie. 

□4. How many Calories are equal to 4,200 calories? 

□ 5. How many Calories would it take to raise the tempera- 
ture of 1,000 grams (1 liter) of water 1°C. 
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EQUIPMENT LIST PURPOSE 
None- 

To provide general information on calottes 
and give a reference table of calories foi 
some common foods 



Counting Calories 



Excursion 1-2 



V 




This excursion is for information and yeneral 
interest. 



The number of Calories in different foods varies greatly. One 
reason for this has to do with which one of three chemical 
classes the food belongs to. Table l shows the number of 
Calories in equal amounts of these three classes. 

Table 1 



JOH POINTS 



1 All foods can be classified as carbohy- 
drates, proteins, or fats 

2 Gram for gram, fats have over twice as 
many calories as carbohydrates and proteins 

3 How food is prepared and how the body 
uses It affects the number of calories you get 
from food. 

4. Vitamins and minerals are as important as 
calories for good health. 

Not only do fats provide more calories by 
weight than carbohydrates and proteins, but 
recent research seems to indicate that fat rich 
diets are a contributing factor in the increas- 
ing diseases of the blood vessels. 



Class 


Calories 


of Food 


per Gram 


Carbohydrate 


4 


Protein 


4 


Fat 


9 



□ 1. If you wanted the most Calories, bite for bite, which 
class of food would you eat? 

□2. Suppose you wanted to avoid Calories. Which type of 
food would you cut down on? 
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Frying foods in grease or oil increases the fat 
content, and therefore the calories But care 
must be taken in generalizing too broadly on 
the effects ot cooking For instance, it »s n 
common misconception that toasting bread 
reduces the ^alorie content. The application 
of heat causes a change in the starch, but the 
toast provides just as many calories and is just 
as fattening as plain bread. In a similar man- 
ner, washing rice or boiling vegetables serves 
only to get rid ot the water-soluble or heat- 
sensitive vitamins, and the calories remain the 
tame. 



lable 1 will help you lnul out how mau> t aloiics aic in 
the lood you eat. But remembei two points as you use the 
tabic. 

1. Ihe number of Caloiics on the chait will not always 
be the exact number ot C alorics you get. What food 
does for you depends in part on the way it is cooked. 
Also, everyone's body uses food a little differently. 

2, There is much more to proper eating than just counting 
Calories. Such things as vitamins and minerals are as 
important to good health as energy (Calories). 

Tabic 2 is for use in Problem Break 1-1 and the activities 
on pages 1 -20 of Chapter 1 Keep in mind that the figures 
in the table are only approximate. If you need Calorie figures 
for foods not listed, consult other tables. Your teacher can 
hel)*- vou find such tables. 
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Table 2 

1 



hood 


Mcimii I* 


( "alonc'N 


Here r age \ 






A nnlr i ii u e 


1 klip 


120 


Coffer, black 


1 cup 


0 


Cocoa 


1 cup 


?34 


Cola drinks 


1 glass 


105 


Cieatn (heavv) 


1 tbsp 


50 


Mdk. choc- 


1 cup 


185 


Milk, skim 


1 glass 




Milk, whole 


1 glass 


I6S 


Mdk shake 


1 glass 


140 


Orange juice 


1 cup 


105 


lea 


1 cup 


\ 


Tomato juice 


1 cup 


\ 


Cakes, Pies, etc. 




x 


Angel- food cake 


2" wedge 


no. 


Brownies 


I piece 


100 


Chocolate layei 






cake, fudge liost. 


1 slice 


350 


Cookies 


1 large 


120 


Cupcake, iced 


1 med. 


185 


Doughnut, cake 


1 med. 


135 


Doughnut, jelly 


1 med. 


185 


Pie, apple - 


4" v Avcdge 


335 


Pie. pecan 


3" wedge 


570 


Mnin 






Baked beans-pork 


i cup 


240 


Chicken pie 


4\" diam. 


535 


Hamburger & bun 


1 med. 


315 


Hot dog & bun 


1 med. 


270 


Macaroni & cheese 


i cup 


350 


Pizza^ serving 


1 med. 


185 


Rice, boiled 


h CU P 


100 


Soup, creamed 


1 cup 


135 


Soup, navy bean 


1 cup 


170 


Spaghetti 


J CU P 


260 


Stew (meat-veg.) 


1 cup 


252 


Breads, etc. 






Biscuit 


1 (2") 


60-85 


Cornbread 


1 slice 


100 


Crflfckers, saltine 


2 med. 


35 


French toast 






(no syrup) 


1 slice 


140 


Melba toast 


*] slice 


20 


Muffin 


I (2") 


100-145 


Pancake (no syrup) 


I (4") 


60 



1 ood 


Mc.imuc 


( dm irs 


Raisin 


I slue 


(»*> 


Rolls, sweet 


1 med 


1 *s 


R vc 


1 slice 


s / 


Wattle (no syiup) 


1 (4 " sq ) 


120 


White 


1 slice 


M 


Whole wheat 


I slice 

. 


55 


Cereals 






Bum flakes 


1 cup 


117 


Cooked cereals 


1 cup 


165 


Corn Flakes 


, . 1 ™p 


<H> 


(irape Nuts 


1 tbsp. 


28 


- Puffed Rice 


1 cup 


55 


Rice Knspies 


1 cup 


133 


v truils and I>uls 






< Almonds 


1 cup 


<\j\) 


Apple 


1 med. 


K 
/} 


Applesauce 


1 cup 


1 KA* 
1 <>*♦ 


Apricot 


1 large 


i \j 
I 8 


Avocado 


1 med. 


1/vO 


Banana 


1 large 


1 1 t\ 


Berries 


1 cup 


/ J 


(Cantaloupe 


j med. 


oO 


Cranberr^Sauce 


1 .,,« 

2 cU P 




Dates, dried 


.1 ** nates 


I 1 s; 
113 


hruit cocktail 




in J 


Grapefruit * 




60 


(_i rapes 


sm. bunch 


55 


Orange 


h 


60 


Peach 


I med. 


35 


Peanuts (roasted) 


1 cup 


805 


Pear 


1 med. 


. 50 


Pecans 


I cup 


750 


Plum 


1 med. \ 


35 


Prunes, dried 


4 large V. 


115 


Raisins 


\ cup 


1 15 


Strawberries 


1 cup 


55 


Walnuts 


1 cup 


"655 


Watermelon 


1 slice 


45 


Dairy Foods 






Butter 


I tbsp 


100 


Cheese 


I'cube 


110 


Cheese, cottage 


2 tbsp 


30 


Ice cream, vanilla 


h cup 


145 


Shcrbert • 


i cup 


130 



125 



i 



food 


Mcasuir 


( 'alorics 


;\ U*at. ft\h t Poultry 






Bacon 


2 slices 


1(K) 


Beef, roast 


- ! slice 




L 86 s 


1 mcd. 




1-ish 


3 oz 1 


135 


lishsticks 




170 


1 raftkfurter 


1 mcd. 


155 


Ham (lean) 


2 Of 


125 


Hash 


3 oz 


120 


Lamb 


1 chop 


140 


Liver 


3 oz 


195 


Luncheon meat 


2 slices 


165 


Pork 


1 chop 


250 


Sausage 


1 link 


90 


Steak 


J \JI. 


250 


• Tuna rnnn<*M 


i CUD 


115 


Candy 






Candy bar t avg- 


1 sm. 


130 


Candy, hard 


1 


36 


Caramel 


1 


50 


Fudge, plain 


1" sq. 


115 


Marsh mallows 


i 


25 


Mints or patties 


1 


40 






- 


Catsup 


1 tbsp 


20" 


Gravy 


2 tbsp 


55 


Jam, syrup, honey 


1 tbsp 


60 


Jcilo 


i cup 


50 


Peanut butter 


2 tbsp 


190 


Potato chips 


10 mcd. 


115 


Popcorn, 






lightly buttered 


icup 


35 


Sugar 


1 tsp 


16 


Vinegar 


1 tsp 


\ 0 
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f oih! 




MraMiic 


( aloi ICS 


i #»*»*>// >/i /#'\ 




22 






(. arrotv cooked 


A cup 


20 


V JIIOI. nl« 


1 Mii to nird 


75 


m 'kit r^t r (1 1 L I fl C >A 1 


1 t bs p 


150 


C clcry £ 


*L > 1 1 1 . > It* ■ K a 




Coleslaw 


\ cup 


60 


Corn 


h cup 


85 


( orn on the cob 


1 em 


84 


Green beans 


k cup 


IS 


^ircen icaiy vcg. 


1 curt 
7 CUp 


20 


Lettuce (head) 


\ med. 


1 s 


Lima beans 


h cup 




Peas 


X run 


60 


Pickle, dill , 


1 large 


15 


Pickle, sweet 


1 


22 


Potatoes, 


: 




French fried 


6 pieces 


90 


Mashed 


* cup 


65 


Salad 


$cup 


185 


Sweet 


£ cup 


85 


White, baked 


1 med. 


80 


Radish 


1 


1 


Squash 


i cup 


65 


Tomato 


1 sm. to med. 


25 


Salad Dressings 






French 


1 tbsp 


60 


Italian 


1 tbsp 


85 


Mayonnaise 


1 tbsp 


110 


Russian 


1 tbsp 


100 


Roquefort 


1 tbsp 


100 


Thousand Island 


1 tbsp 


50 
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EQUIPMENT LIST 
None 



PURPOSE 



To provide data on Ihe amount of energy nn«d 
In various activities, which is needed for 
Problem Break 1-3 



Activities and 
Calories 



This Is a general-Interest and informational 
excursion. 



•This excursion will show you how to find out how many 
Calorics of energy you use up every day To do the excursion, 
you need a complete record of everything that you did during 
a day. You probably collected such a record as a result of 
the suggestion made on page 3. You need that record and 
this excursion to do Problem Break 1-3 on page 19. 

Translating the amount of time you spent doing certain 
things into the number of Calories used is easy. Here's how 
you do it. 

1. First, round to the nearest half hour the amount of time 
yoil spent Zero to 30 minutes should be listed as 0.5 
hour, 31 to 60 minutes as 1 hour, 61 to 89 minutes 
as 1.5 hours, and so forth- Record these new numbers 
in Table 1 in your Record Book. Also record your 
weight in pounds in the table. 

2* Make sure the activity time adds up to 24 hours. If you 
have too much time listed, cut some half hours of quiet 
activity. If you are short, add time to your Sitting quietly 
row. 

3. For each activity, multiply the time in hours times the * 
Calories used per pound times your weight in pounds. 
This will give you the amount of energy (Calories) you 
used iip on each activity. Record this information under 
the Calories Used column. 

4. Add up the total number of Calories used in all activi- 
ties* Record this a^ thfe Total Calories Used per Day. 

5. Record the total energy used per day in the Output 
column of Table 1-4 in youf Record Book. 



Excursion 1-3 



MAJOR POINTS 

1. Various activities use differing amounts of 
energy in Calories 

2. The amount of time in hours that you en- 
gaged in an activity, multiplied by the Calories 
used per pound of weight per hour, and multl 
piled by the body weight in poqnds t equals the 
Calories used in the activity 

3. The sum of the Calories used in each of 
the activities In a 24-hour period equals the 
total Calories used per day. 

Experience has shown that students have 
difficulty in converting the physical activities 
into calories. The two greatest problems are 
these: (1) forgetting to Keep track of activities 
in fractions of hours; (2) the mathematics 
Involved. They have difficulty In converting to 
fractions of hours and then doing the multi- 
plication of the various factors. The Calories 
for each activity Is equal toTxCxW. where 
T Is time in hours or fractions of hours. C Is 
the figure from the middle column of Table, 1. 
and W Is body weight in pounds. 
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Ai iivit\ 


Hounded 1 line 

(IT) l)< M 11 \ ) 


( 'aUu ics used 
(pel pound <d body 
u ci pel hi ) 


Hod\ Weight 
(11^ pou nd\ ) 


( ilh»l U"N I ' NCii 


Hu'\clinp (last) 




3 4 






Bk '\a Imp (slow ) 




1 1 


. , 






Dishwashing 




0.5 






Diessing and undressing 




0.3 






Mating 




0.2 






Playiuc Pins- Pons 




2.0 






Running 


— — — 


3.3 






Sitiinp mnctlv 




0.2 




^ — 


— r ; — 




0.2 






Staniiinp 

T e : — 




— ^ — 

0.2 






Sitwlvinp or wriiinp 




0.2 

1* 


V 




Swim m in p 




3.6 






Tennis ** * 

» Vlllllu 




3.0 






Typewriting rapidly * 


\ 


0.5 






Violin playing 




°* 






Volleyball 




2.5 






Walking 




0.9 






Work, heavy 




2.6 






Work, light 




1.0 






Total Calories Used per Day 
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Table 1 
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EQUIPMENT LIS! 
Mono 



How Do You 
Measure Up? 

This Is a general-interest excursion. 



PUHPOSI 

To give student* a mewns of comparing their 
weight with average weight in terms of height 
and ago 



Excursion 1-4 

MAJOR POINTS 

1 Average weight depends on height, age. 
and sex 

2 In addition to the other factors, bone size 
may affect the weight of a person. 



This excursion will help you find out if you arc heavier or 
lighter than doctors think you should be. To do it, you need 
a few facts ^bout yourself 

1. How tall are you (in iwdies)? 

2. How much do you weigh? 

3. How old are you? 

Are you sure of your height and weight? If you have any 
doubts, try to get permission to check them on the school's 
height and weight scales. 



For your Information, medical authorities 
classify a person who weighs 10 to 19 percent 
more than the norm, or average, as over- 
weight One who exceeds the norm by 20 
percent or more is classified as obese. About 
a third of all Americans are in this obese 
category, and probably more than 50 percent 
are overweight 



Compare your weight with the average weight shown in 
Table 1 for other students of your height, age, and sex. If 
you are within about 10 percent, you are not over- or under- 
weight You may, be even farther from the average if your 
bones are especially heavy or light So the figures should not 
necessarily worry you. But if you vary a lot from the norm, 
you ought to see a doctor. He can tell you if you are seriously 
overweight or underweight and what to do about it 




105 



129 



AVI RAtil Wl Kill IS I OK BOYS AND CilKl S 



1 

Hctphi 




Ape 


n 


Age 


14 


Ape 


\^ 


Ape 1o 




A pi 


— , 

1 7 


— 

Ape 


18 


Heipht 


dm tu n) 


Ho\s 


( mis 


Hon s 


(Jills 


U,>\s 


(•iris 


Bo\s 


( Mils 


Ho\s 


( i if Is 


Ro\s 


(inls 


(inches) 




^4 
























V 




Do 


7 1 






















S3 






7 1 


77 




















54 


_> _» 


74 
/*♦ 


77 


74 


7K 
/ o 


















- 5S 


^f* 

30 


7K 


W 1 
O 1 


7tt 


K3 

0_7 


80 

OV/ 
















56 


_> / 


H7 

o/ 


K4 


Ml 

o » 


KM 




s)7 














57 




MS 


MM 


MA 


9 \ 


K7 


96 




101 










58 


J" 






TV' 


ua 

7\J 


7\7 


100 


90 


103 




104 






59 


OKI 


0* 

7 J 


Q7 


Q4 


1 01 


9S 


105 


96 


108 




- 109 




1 1 1 
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103 
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1 16 
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117 


1 16 


1 18 


62 


63 


107 


1 10 


1 12 
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116 


113 
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118 


1 19 


123 


120 


63 


64 


III 


IIS 


1 13 


1 17 


1 15 


119 


117 


120 


121 


122 


126 
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64 


65 


1 17 


120 


1 18 


121 


120 


122 


122 


123 


127. 


125 


131 
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65 


66 


119 


124 


122 


124 


125 


125 


128 


128 


132 


129 


136 


130 


66 


67 


124 


128 


128 


130 


130 


131 


134 


133 


136 


133 


139 


135 


67 
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133 


134 
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137 


136 


141 
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68 


69 
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146 
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69 
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EQUIPMfcNI LIST (local supply) 



1 microscope t twee/ers 

1 toothpick Iodine (optional) 

1 microscope slide Onion 

1 cover slip Pond water 

1 medicine dropper 



PURPOSE! 

To afford an opportunity to ohsnrvo and or 
study about r.Hlls and the way they are ar 
ranged in the body 



How Are You 
Organized? 



Excursion 2-1 




This Is a general-interest excursion The first 
part can only be done if the equipment and 
supplies listed above are available locally 
The second part may be done in any case, 
however. 



lake a look at the creatures drawn id I iguie 1. They look 
like something from a science-fiction movie, don't they? You 
may be surprised, however, to learn that these beasts are so 
small you can only see them with a microscope, liven though 
they are small, the paramecium and the amoeba can do 
many of the things that you can do. 1 hat's how we know 
they are alive. 



MAJOR POINTS 

1 All living things are made up of one or 
more cells. 

2 In many-celled creatures, the size, appear 
ance and makeup of the various cells may 
differ because of the different functions they 
perform 

3 When cells work together to do the same 
job in an organism, they format issues 

4. Tissues that wor^-tO(Je7her to do a neces- 
sary job form an ^rgan 

5. Organs com^ne to form organ systems. 




Amoeba 



Figure 1 

But there is an important difference between you and 
animals like the paramecium. The paramecium has only one 
cell. But you are made of billions of cells. In this excursion 
you will learn what cells are and how the cells in your body 
seem to work together. What you do first depends upon 
whether you have a microscope available. If you have one, 
you should do the activity that follows. If you haven\ skip 
over to page 1 1 1 and begin there. 



Perhaps just as a'matter of Interest— the body 
is made up of an estimated 60 trillion 
(60.000,000.000.000) cells. 
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I 




Air bubble 




Watch out lor Bubbles! 



Magnified microscopic 
view 



If you have methylene blue solution as Was 
used in ISCS Level II or in Environmonial 
Sconce. Level III. it may be used in place of 
the iodine for staining. It will probably worjk 
better. 

Any good biology text will serve as reference 
material on the interpretation of cells. 




In look «ii some icIK lioin \oui hoik, \ou nod llirsr 
things: 

1 microscope 
I toothpick (Hal type) 
1 nuuoscopc slide 
1 cover slip 
1 medicine dropper 
1 pair of tweezers 
Iodine (optional) 
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ACTIVITY 1. With the broad end of a flat toothpick, gently 
scrape the Inside of your cheek. Spread the piaterial from your 
cheek onto the center of the microscope slide* Add a little 
water (or iodine, see below) and put the cover slip on a* 
shown. Look at the slide through the microscope. 

Caution If you've never used a microscope before, check with 
vour teacher before going ahead Microscopes cost a lot of 
money and can be ruined if you don't use them correctly. 

If you color cells, you can often see the parts of them 
better. You can do this by putting a little iodine on them. 
If iodine is available, use a drop of it in place of water. Or, 
better still, follow the directions given in Activity 2 to stain 
the slide you've already made. 

□ 1. Sketch in your Record Book what you see through tl»$ 
microscope. 

Ask your teacher for reference material that will help you 
interpret what you've seen. 

ACTIVITY 2. Place a drop of Iodine on one edge of the cover 
slip, and a small piece of paper towel on the opposite edge. 
The towei will draw the iodine across the cells* 

For comparison, you may also want to look at some cells 
from other living things. The cells of the common onion ire 
among the easiest to study. 



132 




ACTIVITY 3. Cut an onion In half as shown. Then, using 
tweezers, pull off a small piece of the thin, transparent mate- 
rial from the Inside of the outer layer. 

Place the onion sample In a drop of water in the center 
of the microscope slide. Follow directions In Activities 1 and 

2. 2. The onion cells should bo much larger. 

G2. Which arc larger, the individual cells from the onion 
or from your cheek? 

□ 3. In what ways are the cells of your cheek like those from 
the onion? 

If there is a pond nearby, you may want to collect some 
water and search for little creatures like those shown in 
Figure 1. All you have to do is put a little dried grass or 
leaves in an uncovered jar of pond water, and wait a week 
or so. If the water isn't polluted, it will be teeming with tiny 
creatures like the ones shown in Figure 2. 



Pond water 





Figure 2 
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livciy living thing is made ai one or more cells. But cells 
are obviously not all alike. What the cell looks like and its 
size depend upon what the cell does. Because cells do differ- 
ent things, they do not look alike or necessarily have the 
same parts. 



In single-celled creatures, one cell has to do everything/ 
In many-celled creatures, like you, a lot of cells often work 
together. When this happens, the cells that do the same job 
^V*"are called tissues. Tissues, then, are similar cells that work 
together to do some special job. 

What jobs do tissues do? To answer that question, let's 
compare the body of a many-celled creature to a factory that 
manufactures a lot of things. Table 1 makes such a com- 
parison. 



Tabl* 1 



Jobs Done in the Factory 


Tissues That Do Similar Jobs 
in the Body 


I. Protection. Fence around factory that Jets 
needed materials in and out but keeps bur- 
glars out 


1. Epithelial Tissue. These cells "fence** the body 
and line cavities like the lungs and stomach. 


2. Supporting Parts. The factory is built strongly 
with girders, beams, and trusses. 

c ■■ , 


2. Connective Tissue- These tissues support and 
hold together tfi<$ parts of the body. Included 
arc bones, cartilage, ligaments, tendons. 


3^ Machines. Machines do trje work of a factory 
Some machines work automatically under ' 
computer control, and others must be run by 
people. 


3. Muscle Tissue, Muscles move different parts 
of the body Muscles like the ones in the heart 
work automatically. Others, like those in our 
arms and legs, Work only when we want them 
to. 


4. Management and Control, Executives manage 
factories; they communicate with the workers 
through letters, telephones, etc. Management 
has>(p communicate with people inside and 
outsid^ the factory. 


4. Nerve Tissue. The main control center of the 
body is the brain. Organs like the eye and the 
ear let the btain know what is happening in- 
side and outside the body. Messages between 
the brain and other parts of the body arc 
carried by nerve tissue. 


5. Expansion and Continuation. Many factories 
keep training new people to take the place of 
those who resign or retire. 


5. All tissues except nerve tissue are continuously 
being replaced by newer cells. 
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Organs 

Organs are the next level of body organization above cells 
and tissues. When several tissues work together to do a nec- 
essary job, the structure they make is called an organ. 

Many of the familiar parts of the body are organs— the 
stomach, brain, heart, lungs, etc. Some of these organs are 
made up mostly of one kind of tissue. I or example, the heart 
is mainly muscle tissue and the brain is mainly nerve tissue. 
But other organs are combinations of a lot of different kinds 
of tissues. / 

□4. What kinds of tissues make up the eye? the stomach? 
the skin? (Check your answers at the end of this excursion.) 

OS. List as many more examples of organs as you can think 
of. 



Systems 

Just as cells combine to form tissues and tissues combine 
to form organs, organs combine to form organ systems. Many 
sets of organs work together in the body to do important 
jobs. Two of the important human organ systems are shown 
in Figure 3. 




Figure 3 




Respiratory System 



Digestive System 
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A standard anatofny text or any biology text 
will provide reference materials on orgamsys- 
terms The Life Science Library book ThBBody. 
also has good reference material In It Any of 
these can also be used to help answer the 
three questions in the problem break. 



I ]6. look at the two ni pan systems sho\vn in liguic 3. You 
ate to list the names of the organs that make up each. (Use 
you i Record Book for recording and use any rcfcicncc mate- 
rial that will help you.) 

Together, your organ systems cany out all the functions 
of your body, hach system does something special. Yet each 
system woiks in coopeiation with every other system. 

PROBLEM BREAK 1 

How do the organ systems cooperate? This problem break 
will give you a chance to think through the answer. Use any 
reference materials you can find to answer the following 
questions. Record the answers in your Record Book. 

1. In what ways do the digestive aud circulatory systems 
work together? 

2. In what ways do the muscular system and the skeletal 
system^ work together? 

3. In what ^ays does the nervous system work together 
with the circulatory and respiratory systems? 

You've now seen that your body is organized into severifr 
levels. The basic units are the cells. Cells that work together 
to do some important job arc tissues. Tissues working to- 
gether often form organs, and several organs may cooperate 
in an organ system. 



Answers to question 4: 

Tissues in 
the Eye 

•1, 2, 3, 4 
^Numbers refer to T$ble 1. 



Tissues in 
the Stomach 

1, 2, 3, 4 



Tissues in 
(he Skin 

1, 2, 3, 4 
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EQUIPMEN1 LIS1 
None 



PUHPOSL 



To point out proper techniques in gathering 
data by interview or questionnaire 



Ask Me the 
Right Question 



Excursion 2-2 



This excursion is remedial in helping with 
Interviews, and general interest on data- 
gathering 

To get a good answer, you have to ask a good question To 
get the best answer, you have to ask the best question. How 
do you ask good questions? That's what this excursion will 
help you do. 

Many scientists gain their data by asking people questions. 
They do this in two ways: through an interview or through 
a questionnaire. Asking question? of people face-to-face is 
an interview. Asking questions on paper and having the 
person write his answers is using a questionnaire. The next 
two sections will show .you the -advantages and disadvantages 
of the two methods. 

Th* Interview 

Usually, an interviewer talks with one person at a time. 
This means that he has to talk to a lot of people to get much 
information. Ifeinie is short, the interview may not be the 
better of the twcr^^thods to use. 

But there are some real advantages to interviews. Some 
of the strengths of an interview are listed below. 

Some advantages of interviews: 

1. Sometimes people will talk more than they will write. 

2. Movements, looks, or tone of voice may give other clues 
about what people really think. 

3. In an interview, you can ask the person to make a point 
clear or to give more information. Better data can often 
be golten in this way. 

* ♦ You've often seen the valtte of controlling variables. This 
is just as important in conducting interviews as it is in doing 
experiments. If the results of several interviews are to be 
compared, all interviews must b'e as much alike as possible. 



MAJOR POINTS 

t Many scientists gain their data by asking 
people questions 

2 The interview has several advantages over 
the questionnaire for gathering data 

3 It is as important to control variables in 
interviewing as it is m other experimenting 
4. Questionnaires can quickly reach many 
more people than individual interviews 

5 There are important ground rules for mak- 
ing and using questionnaires. 

6 Most questionnaires or interviews ask 
questions for both tacts and opinions. 

7 Interpretation of data is an important step 
in using interviews or questionnaires. 
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I 11. What stops uuilil von take to be sure that interviews 
with two people aic alike? 

If you try to interview people, von will have to make a 
lot of decisions. One of those is whether you should read 
prepared questions 01 memorize the questions and not use 
notes. 

□ 2- What are the advantages and disadvantages of reading 
and of memorizing? * 

You will also have to decide whether to take notes during 
the interview or to try lo remember what went on. Some 
people like to know that what they say is important enough 
to be written down. Others may become rattled if they see 
you taking notes, and they may not answer completely. It 
also takes time to make notes, and this could make the 
interview too long. 

The questionnaire 

The written questionnaire is another way to get data from 
people. Questionnaires can quickly reach many more people 
than an investigator could visit in person. For this reason, 
they are often used to save time. But questionnaires can be 
pretty dull. People often refuse to fill out questionnaires, and 
often give only partial answers. 

An example of a questionnaire is shown in Figure 1. Study 
the questions and the form carefully. Of course, you may 
want to ask very different questions and use a different way 
for subjects to answer Note that this questionnaire aims at 
gathering facts aboiit smoking. It does not try to find out 
how people feel about smoking. 
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Smoking Experience Qucslionnaiic Dale 
; Name Age Sex 



City 



County 



State 



Please draw a line from the ape you started smoking 
to your present ape 01 to (lie ape you stopped smoking. 
Vary the height of yoin line accoidmg to how many 
packs of cigarettes you smoked pei day. 

Cigarette smoking 



CO 

a 

6> 

Q_ 

<D 
O) 
CO 

§ 
< 



10 



15 



20 



25 

Years of Age 



30 



35 



40 



At whht age did you begin smoking cigarettes 9 

How many packages do you now smoke per day? 

How long a cigarette butt do you usually leave? 

_ ^ ot ci g- h ot ci g- h ot ci g- i of eig. 

At what age did you q\iit smoking cigarettes (if you 
have)? _ 



/t 



CO 


30 


i peful 
/Day 




20 






rage 
Ciga 


10 






< 


0 



Pipe or cigar smoking (show which by circling one) 



10 15 20 25 30 

Years of Age 



35 



40 



At what age did you begin smoking a pipe or cigar? 

How many cigars or pipefuls do you now smoke per day? V. 



How much do you now inhale? 

Not at all Slightly Moderately Deeply 

At what age did you quit smoking a pipe or 5%ar (if 
you have)? 

If you have smoked only once in a while, please check 
here, i 



45 



45 
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lo lea in how a peison Ice Is about something, a clilVcicnt 
type ot question is needed Some examples aie shown in 
Figure 2. 

Flguht 2 

Show how you feel about the following statements. 
C heck the box that best describes youi feeling about 
each oi the five statements. 

Neither 

Strongly Mildly agree 1101 Mildly Stiongly 
agiee agree disagree disagiec disagree 

A. Smoking 
costs more 

than Ihc^ □ □ □ □ □ 

pleasures 

is wortfc- 

B. When I have 
children, I 
hope that 
they never 
smoke. 

C There is 
nothing 
wrong with 
smoking. 

D. Smoking 
is a dirty 
habit. 

E. There is 
nothing 
wrong with 
smoking as 
long as a 
person 
doesn't 
smoke too 
much. 



D U □ □ □ ' 



□ □ □ □ □ 

□ □ x □ □ □ 



□ □ □ □ ■ □ 
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Some rules to keep in iimul as you make up and use a 
qucstionnaue aie the following 

Uroumi rules Jor making ami ustn^ ijiu'stionruures 

1. Make the questionnaire as short as vou can hut long 

enough to get what you need to know 
I. Include a statement telling the subject what the study 

is trying* to find out. 

3. Give Cull and clear dncctions as to how the questions 
are to be answered. % 

4. Make it possible for the subject to answer quickly by 

circling or checking his choice. (But vou tnav also want 

• to wake it possible lot him to give a long answer if 
he w*ants to.) 

5. Use such simple and clear language that the words or 
the ideas cannot be misunderstood 

6. Arrange the questions in a logical order. 

7. Never show what kind of answer you would prefer. (If 
you do, the person may give you the answer he thinks 
you want instead of reporting his own ideas.) 

8. Make sure that the people wife till out the questionnaire- 
are from the group you want to study If you want to 
study teen-agers, dun't send your questionnaire to busi- 

s nessmen. * 

You will also have to decide such things as how you arc- 
going to spread and collect the questionnaires and what you 
are to do about questionnaires that are not returned. 

□3. What are some of the possible advantages and disad- 
vantages of not forcing people to put their names on ques- 
tionnaires? * 



t 



More than the facts 

Most questionnaires or interviews contain both questions 
that ask for facts and questions that ask for opinions. The 
facts might be such things as a person's name, age, sex, and 
occupation. Opinions are beliefs or feelings a person has.' 

One of the hardest things to avoid in writing good ques- 
tions is vague terms like often, much, usually, good, poor, 
seldom. Every word in a question should have the same 
meaning to you and to the person you are studying. This 
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Figure 3 



means ih.u \on m.n have to dflmr ihi* inms \ou use Wc 
suggest t hitt you use opeialionul dctuulions to avoid as much 
confusion as possible. 

Oik: of the best ways to find out if youi ijuestions are good 
is to try them out on somebody before you do your study. 
Remember that in an unci view you can make youi meaning 
clear; in a questionnaire, you won't be theic to help 
straighten out meanings. 

On your questionnaire you will also have to decide how 
many choices to give the subject. Some examples of two-, 
three-, four-, and five-choice possibilities are shown in Figure 
3 below. Another well-designed live-choice example was 
given in Figure 2. • 



Two-Choice Answer 



Yes 


No 


Yes 


□ 




□ 


True 


False 


Always 


□ 


□ 


□ 


Male 


e 

Female 


lor 


□ 


□ 


□ 



Three-Choice Answer 



Maybe 

. □ 



□ 



No 
□ 

<Jeve 
□ 



Depends Against 
□ □ 



Four-Choice Answer 



Always 
□ 

Serious 
Problem 

□ 



Usually Do 

U 

Moderate 
Problem 

□ 



Usually Don't 

□ 

Occasional 
Problem 



Five-Choice Answer 

High Above Average Average Below Average Low 
□ □ □ ' □ ' □ 



H 

1 



Never 

□ . 

No 
Problem 

□ 



i 
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Raw and cooked data 



•hat point all v,„. h P y< Ur 1>"»l">nnaire. Al 

'^-^tl&t.xz. d r ,, up<m why 

D d adults answer the same way as teen-agers^ 

above, you w ll W ot I qUeStions ,ike th <^ 

TTiat is for each n 81 y ° Ur a " SWers in ways 

^ now ma L 

job or another, etc., .nn^S^ffl" ° ne , 'W* °' 
the example in Table I. q ue *">ns differently. Study 
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Yl S 


NO 




AlillllN 


Ircii ,ir<'iN 




Tct'ii ajrcis 


Males 


14 


8 


6 


V 


1 cmalcs 




10 


4 


12 


Totals 


43 


31 



Tabl* 1 



The totals indicate the general direction of the replies. 
Notice, however, that the numbers in the squares give you 
much more information than the totals alone do. 

Ciood luck on making your questionnaires or conducting 
your interviews. 
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HOUIPMLNI' US1 
Nona 



PURPOSE ^ 

To show the circulatory ^ystHrn of the blood 
in the body 



The Round-aod-Round 
System 



Excursion 2-3 



Tills Is a general -inter est excursion 



Perhaps you have wondered what is happening inside vour 
feody when you feel vour heart beat. I his excursion is about 
that and how the blood pumped by the body gets from place 
to place. 

Because the heart is so important, you'll begin your study 
of circulation there. I jguie I shows the main features ot}the 
heart as they would appeal -in a person facing you. 

Notice that tlm heart has two kinds ol* chambers -auricles 
(two) and ventricles (two). And note that blood Hows in and 
out of these chambers ihr^igh several blood vessels. 



To all parts of 
the body 



To lungs 



From head 
and arms 



Right 
auricle 



From ail parts 
of the body 




Prom lungs 



Left auricle 



Valves between ventricles 
and major arteries 



Valves between auricles 
and ventricles 



Left ventricle 



Right ventricle 
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MAJOR POINTS 



les and two ventricles 



1 . There are two 
In the human healt 

2. The left auricl* receives blood fr<*m the 
lungs and pump* it into the left ventricle, 
which pumps it to Ttoe rest of the body through 
arteries 

.3 The right auricle receives blood from the 
body through veins and pumps it into the right 
ventricle, which pumps it to the lungs 

4. There are valves in the hea*J and in the 
veins that allow the blood to flow in only one 
direction 

5. The tiny capillaries allow ceils to exchange 
carbon dioxide and oxygen and connect the 
arteries to the^veins 

t> Red blood cells carry the oxygen and 
carbon dioxide in the blood. 



Figure 1 



x 



Many modern wntu^gs use the term atrium in 
place of auricle tor the upper heart chamber. 
Perhaps one of the reasons for the change 
was the possible confusion of the term auricle 
with its other usage denoting the external ear. 
The plural of atrium is atna. 
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1 Thtt walls of thu venlni an* nu«o mut. 
c^lar They must pump the blood much tai- 
ther than th<* aurtclM 



!1. Whuh .u c mote iiiumuIui, the walls of the juikIcs 01 
the walls of the ventricles? 

Fi|uie 2 j^hows how the heart seems to work The heart 
.acts like two pumps stuck together One pump (the right 
auricle plus the right ventricle) sends blood to the lungs. The 
other pump (the left auricle >nd the left ventricle) pushes 
blood to the rest of the Jtody. 




Right ventricle 



Figure 2 



2 and 3. The left ventricle wall Is more mus- 
cular than ttie right The left ventricle must 
pump the blood throughout the body; the right 
ventricle pumps blood only to the lungs. (Re- 
member that you are viewing the heart as It 
is in a person facing you, so right and left are 
reversed in the figures.) 
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□ 2. Which is more muscular (thicker), the wall of the right 
or of the left ventricle? 

□ 3. Why do you think one ventricle has a thicker wall than 
the other? 

v As important as the heart is, it is qnly«i part of the circula- 
tory system. Most of the system is a set of tubes (blood 
vessels) through which blood flows. 

You can easily see some blood vessels through your skin. 
Look at the inside of yjrtir wrist and forearm. Blood vessels 
like the ones you can see there were studied by William 
Harvey more than 300 years ago when he discovered that 
the blood circulates. Figure 3 on the next page shows part 
of Harvey's notebook and the kind of drawings he made. 
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Let an arm be tied above the elbow. In the 
course of the veins, certain large knots 01 elevations 
(B, C, I), L, 1 ) will be peueiveJ . . . ; these aie all 
formed by valves. If you press the blood [thioughj 
... a valve, from H to () (1 ig. 2), you will see no 
influx of blood . . . ; yet will the vessel continue suffi- 
ciently distended above that valve (0,0), If you now 
apply a finger of the othev hand upon the distended 
part of the vein above the valve O (I ig. 3), and press 
downwards, yoli will (ind that you cannot force the 
blood through or beyond the valve. If you press at 
one paHJ^ruie course of a vein with the point of a 
finger (L, Fig. 4), and then with another finger streak 
the blood upwards ^beyond the next valve (N), you 
wiLl perceive that this portion of the vein continues 
empty (L,N). That blood in the veins therefore pro- 
ceeds . . . appears most obviously. 

> 



Until the time of Harvey, the common belief, 
propounded by the early physician Galen m 
the 2nd century, was that blood ebbed and 
flowed like the tide Harvey s discoveries, 
after years of research, startled the medical 
world of the 17 century However, it is inter- 
esting to note that this immortal of medicine 
was unable to explain how the blood got from 
the. arteries in the body into the veins to be 
returned to the heart It remained for other 
scientists, using microscopes not available to 
Harvey, to discover the capillaries 



Figure* 3 




Ifdl^; ■ ^BBBfe?- s ^jpPBR' 
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V 



Th* pIpM 

The three main types of blood vessels in youi circulatory 
system are shown in Figure 4. 




□4. What is the name of the vessels that cany blood away 
from the heart? 

□5. What are the vessels that cany blood toward the heart? 
124 EXCURSION 2-3 OS* Which vessels connect the veins to the arteries? 
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Thm blood * 



Blood is complicated stuff. I veiyone knows that blood is 
a liquid. But almost half ot blood is really made up of thinps 
floating in that liquid Bv tar the most important of these 
arc blood cells The most common cells in the blood are the 
red cells (F igure 5). 



The red blood which transport oxy 

qon from lungs to txuly culls, and return 
with t.artuHi tlioxulH. ar« flat, diyk shaped, 
and Without nuclei Their average diame- 
ter is about 7 microns, which is about 
3 ten thousandths of an inch (0 0003 in ). 

Figure 5 

There are an average of about 25 trillion 
(25.000.000.000.000) in a person's blood If 
you cany out the arithmetic (it might be a 
worthwhile problem for a better student), you 
will find that if the red blood cells were put 
flat In a straight line like a row of pennies, they 
would circle the earth at the equator more 
than four times. And even as small as they 
are, the red corpuscles have to slide through 




As cod blood cells pass through the lungs, they pick up 
oxygen. The oxygen comes through the walls of the capil- 
laries in the lungs and into the red blood cells. Then these 
oxygen-rich blood cells go back to the heart to be pumped 
to all parts of the body. In the capillaries of the body, the 
red cells release the oxygen to the body cells. They also pick 
up carbon dioxide from the cells to be carried back to the 
lungs. -j 



Cells ot the body 



the tiny capillaries sideways. They have a 
relatively short life, and the body is continually 
making new ones. 
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This tireless muscle, ttie heort. does an 
amount of work in pumping blood each day 
sufficient to lift the body a mile straight up 



The circulation of oxygon through iho body is i elated to 
the body's needs During exercise, when the body needs more 
oxygen, the heart beats faster This sends more oxygen- 
loaded red blood cells to the body- V^hcn the body is at rest, 
it needs less oxygen, so the heatt slows. 1 lus is an example 
of how the body's negative feedback system works. 

The circulatory system works pretty much automatically. 
You needn't think about your heart rate to keep it working. 
From before you are born until you die, your heart keeps 
pumping away. 
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EQUIPMENT LIST 
None 



PURPOSL 

To explain the difference between illusions, 
delusions, and hallucinations 



Is It Really There? 



Excursion 5-1 



ThU excursion is both remedial and general 
Interest In nature. 



Take a close look at the hat in figure 1. 

♦□I. Is the brim or the height of the hat greater? 

Let's try some other questipns of this sort. (In each of the 
following three questions, use a ruler to cheek on your 
guesses.) 

□2. Which ladder in Figure 2 is longer? 

□3. In Figure 3, is line A or lme B the longer? 




Figure 2 



B 



MAJOR POINTS 

1 An Illusion Is something that seems differ- 
ent than it really is. 

2. A hallucination is sensing something that 
is not really there at all 

3. A delusion is a feeling or belief that is not 
really true. 




Figure 1 



Figure 3 
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1 14. Which proup of circles in I ipnc 4 has the linger central 
i uclf the it- 1 1 i'HMip oi ihcvj^i^hl jjioup? 




Figure 4 



5 Optical illusions are difficult to explain, and 
this question will be baffling to most students. 
Actually, there ar4 different reasons for the 
four illusions. In the hat In Figure 1. the 
greater bulk of the top in comparison with the 
brim makes the top seem greater In height. 
Also, when one section intersects another, as 
the crown does the brirjj, It reduces the brim's 
apparent width. In Figure 2. perspective 
make*4fcdd*r B look bigger, because the 
straight lines are Interpreted by the aye as a 
clue to distance and depth. Acute angles tend 
to be overestimated, obtuse angles underes- 
timated, so in Figure 3. line A looks longer 
than line B. In Figures 3 and 4, the eye com- 
pares size with adjacent objects, so the inner 
circles are compared with the outer circles, 
ani lines A and B are compared with the 
horizontal line between them. , 
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Your measurements should have shown that the hat is as 
wide as ids tall, that the two ladders and two lines are the 
same length, and that the two central circles are the same 
size. What you have been looking at arc illusions — things that 
Jook different than they really are, 

□ 5. Try to explain why each of the figures you looked at 
were so tricky. What is there in each the figures that makes 
it so hard to judge the distance involved? 

Illusions are quite normal and almost everyone sees them. 
Not so normal are hallucinations. In an illusion, you misjudge 
some real object. On the other hand, a hallucination is seeing 
something ihat is not really there. 

- In summary, an illusion is a misperception— you see 
something differently than it is. A hallucination is seeing 
something that is not really there at all— the perception is 
completely in your mind. 
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Study the set ol bl.uk mjikiios in I u'uic s 





□ 


□□□□□a 




□□□□□ 
□□□□□ 




a 
□ 


* 




□ 




□□□□□□ 



□□□□□□ 



□ 6. Describe what you see in the white spaces where four 
black squares almost meet. 

□ 7. Was what you saw in the white spaces of Figure 5 an 
illusion, or a hallucination? 

To most people, illusion means optical illusion like the ones 
in Figures 1 through 4. But illusions can involve other senses 
than sight. Sometimes taste, hearing, or smell can be in- 
volved. 

Hallucinations can also involve other senses. A person 
sometimes hears, tastes, smells, or feels things that don't exist. 
In fact, hallucinogenic drugs, such as LSD, sometimes bring 
/ about hallucinations that mix up the senses. USD users 
sometimes say that they "feel colors," or "taste music," or 
"see smells/' This experience, which is not well undersU>od, 
is one thing that leads to a "bad trip." It is so far outside 
of normal experience that it seriously frightens many drug 

users. g 

A third term that is often used in describing the effects 
of chemical inputs is delusion. Delusions are like halluci- 
nations in that they aren't produced bjhveal objects. But -there 
is an important difference between delusions and halluci- 
nations. Hallucinations deal mainly with the senses; delusions 
involve one's feelings or beliefs. Like hallucinations, delu- 
sions arc not common in normal individuals. 

Several delusions can be described. One is called persecu- 
tion delusion. people with this delusion feel that people are 
out to get them. A person with this delusion may interpret 
normal behavior in others as a plan to harm, injure, or 
discredit him. 



Figure 5 



The extreme contrast between trie black 
squares and the sepatatinq spaces makes the 
white lines look brighter Out at the inter- 
sections there is less contrast, so the eye sees 
gray spots It Is interesting to note that if you 
fix your gaze on a particular intersection, it 
will appear as white only, without a gray dot. 



7 This is an Illusion, not a hallucination As 
tar as the eye is concerned, there is a gray 
spot at the Intersection because of the 
change in contrast— in other words, tor a very 
rea| reason. 
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A not he i delusion, commonlv associated with the hallucino- 
genic u^s, can be dcscnhcd as in\mcibiht\ A poison with 
this delusion may feci that he cannot he hanncd. He may 
walk in front of cais, fly out a window, or cut or shoot 
himself. 



8 It may be difficult for students to prepare 
a report on delusions if there are no reports 
in newspapers just at that time You may want 
to make use of library references or magazine 
articles The Life Science Library book 7?ia 
Mwd. has some usable material on pages 152 
to 158 



H8. "Prepare a repot I on the delusions some drug users ex- 
perience, based on reports in the newspapers. 
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EQUIPMENT LIST 



PURPOSb 



Watch 01 cluck 
Paper 



To explain and show the use of a common 
psychological test 



The DSST 



Excursion 5-2 



This excursion is both remedial and general 
interest. Note that students must work in 
pairs. 



MAJOR POINT 

The DSST Is a simple instrument for measur- 
ing human accomplishment tn a particular 
task f 



You've probably taken a lot of tests in your life -intelligence 
tests, interest tests, aptitude tests, etc. Psychologists spend a 
lot of their time trying to measure things like thinking and 
reasoning. In this excursion you will learn how to use one 
common psychological test, the Digit Symbol Substitution 
Test (DSST). 

A person taking the DSST is given a page of numbers 
with blank spaces beneath (see Figure 1). At the top of the 
page is a code that shows a symbol for each number. The 
person who takes the test tries to put the right symbol under 
as many numbers as he can in a certain length of time. 



OSST Test 



IMPORTANT NOTE 

Guard against the use of the scores as a 
measure ot intelligence or for comparing one 
student with another This test is similar to the 
WISC (Wechsler) coding test, but it is being 
used under different conditions, without strict 
controls, and the results are therefore not 
reliable. 



Figure 1 
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Actually some of the same symtxjls i.ould be 
iifMHl bul they should be rearranged Urge' 
students to make their codas neat and legible 

1 he blanks should be tilled m ontof starting 
with the first blank on the upper left 



I he following aetml\ liainrs show \ou how to set ii[) ait 
evpeiwnent with the DSN I You will need to woik with a 
paitnci, taking turn/* pvinp and dom^ the lest. 

ACTIVITY 1 First, make up a simple code (Use different 
symbols from those In the sample but keep them simple.) 
Write your code at the top of the test page. Do nbt let your 
partner see the code until the test begins. 



7 



8 



JL 



L 



U 



0 



A 



ACTIVITY 2. Then write 100 numbers with spaces beneath as 
in Figure 1. Place the test page in front of your partner, with 
the code covered. 
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ACTIVITY 3. Uncover the code and give your partner 60 sec- 
onds to complete as many squares as possible. He should 
be able to see the code at all times. At the end of 60 seconds, 
count the number of times your partner wrote the right symbol 
next to a number. The squares should be filled in In order, 
without skipping any. 
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LJ1. What wits youi paiinefs score on the DSS I7 

Repeat the activity, switching loles this tune. 

□ 2. What was your score on the DSST? 

So what? What good is it to know someone's score on the 
DSST? The next section w;ll give you several possible an- 
swers. But first, try lo answer the next question. 



□ 3* What do you think is being measured by the DSST? 

X 

The DSST score is simply measurement of what a human 
can do. By itself, the DSST score is no more useful than 
knowing the height or weight of a person. However, there 
is a difference. Because of vour experience you know what 
weight or height measurements mean. When you are told 
that someone is 6 feet tall, you can picture such a person. 
Few people have enough experience with the DSST to know 
whether a score of 92 is high, low. or average. 

The scores that you and your partner got may be far apart. 
If you gathered the scores of all your classmates, you would 
probably find that they were quite different too. But when 
the test was given to new and regular marijuana users in 
Chapter 5, the comparison was macje only with the person's 
own score. The test was used to tiivd out how much a person's 
score changed from before smoking marijuana to afterwards. 

157 



1 and 2 Scores may vary widely, and no 
particular significance should be inferred 



3 The DSST is officially a "rest of Cognitive 
Functioning This implies learning, knowing, 
or perceiving, and suggests that it measures 
the ability of the mind to perceive rela- 
tionships But acceptable answers from stu- 
dents might be "speed.** "reaction.* 1 "match- 
ing ability " 
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PHOBLfcM BREAK 1 

You now have had \onir experience with ihc DSST You 
also have studied some of the ellects of marijuana. Refer 
back to I able .S-6 in Chapter -V See if you can figure out 
\vh\ lUaujuana caused the changes in the scoies. lalk it over 
with your partner if you like. I hen write a short description 
of your conclusions in your Record Book. 



PROBLEM BREAK 

You may have to suggest possible reasons to 
help students out In some cases. Is It because 
marijuana relaxes a person too much? Or 
does it destroy his concentration or his coor- 
dination? His ability to follow directions? And 
wjhat about the Increases for the regular 
users? Does the relief of tensions contribute 
to thi*? 



v.. 
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TOUIPMbNT I IS! 
Norm 



Pot or Booze? 



purpose 

To compare the physical, psy< hoUxjical. nrnl 
•motional effects of marijuana and alcohol on 
humans 



Excursion 5-3 



This la a general Interest excursion Excur- 
sion 5-2 la rekeyed to this one 



Alcohol and marijuana arc often compared today Both drugs 
arc considered had hy many people Yet both drugs are also 
used by millions of Americans. Just what are the differences 
between the use and the effects of the two drugs? That's what 
this excursion is all about. 

Let's look at the results of one recent study. Ten young 
male volunteers who were regular users of marijuana but 
not of alcohol were studuuj- Hach man was given either 
marijuana, a harmless sunstauVe he thought was marijuana, 
alcohol, or a drink he thought contained alcohol but did not. 
Marijuana was given in (wi^ort^is —cigarettes to be smoked 
and capsules t<f be swallowed. 



MAJOR POINTS 

1 Marijuana made time seem to pass faster, 
alcohol made it seem slower. 
2. Both marijuana and alcohol acted as stim- 
ulants in increasing heartt>eats 

3 Marijuana and alcohol have differing 
effects on feelrngs and senses 

4 Marijuana produces bad aftereffects in 
some instances 

9 There seems to be a relation between seri- 
ous crimos and drunkenness from alcohol. 




The men were given some tests, one of which you already 
know about — the Digit Symbol Substitution lest (DSST). 
(Turn to Excursion 5-2 if you don't know this test.) They were 
also asked to estimate how many seconds passed between 
two sounds given 15 seconds apart. 
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The student may want to review Excursion 
5*2, or do it If it was skipped previously. 
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finally, the mcn*s heartbeat rates were nieasuietl The tests 
ami ineasuiemeiiis weie made heloie aiul altei the subjects 
took the substance given them. Some ol the results obtained 
are shown in lable 1. 



Measuiemcnl 


Smoked 
Marijuana 


Manpiana 
Substitute 


Manj uana 
Capsule 


Alcohol 


Alcohol 
Substitute 


Before 


After 


lief ore 


After 


Before 


After 


Before 


Alter 


Before 


After 


DSSI (not 
completed) 


62 


63 


62 


62 














Tunc t\su- 
matio.n (sec) 


14.7 


13.6 


147 


15.0 


14.3 


16.7 


14.7 


117 


15.4 


14.7 


Heartbeats 
(per min) 


72 


83 






63 


77 


69 


75 


69 


72 



1 and 2. Both act like a stimulant 



3. Slightly faster 



4. Slower. The actual 15 seconds between 
signals seemed like 11.7 seconds, so the men 
thought that time passed more slowly than It 
did. In general, stimulants like caffeine and 
amphetamines make time seem longer; de- 
pressants like barbituates make it seem 
shorter. In this case, then, marijuana was 
acting as a stimulant and alcohol as a de- 
pressant, which it really is. 
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(711. Take a look at how marijuana affected the men's heart- 
beat rates. Dops this suggest that marijuana acts like a stimu- 
lant, or a depressant? 

□2. In terms of its effect on heartbeat rate, does alcohol 
seem to act like a stimulant, or a depressant? 

□ 3. Did marijuana make the men think that time passed 
faster, or slower? 

□4. Did alcohol make the men think that time passed faster, 
or slower? 

□ 5. Suppose you had been doing the experiment. How 
would you have set it up differently and what else would 
you have measured? 

Unfortunately, the data on the DSST in Table 1 is incom- 
plete. But another test was given to measure the subjects' 
feelings. The results were then summed up as shown in Table 
2. The higher a number in the chart, the more commonly 
the effect was felt by the men. 

□ 6. For each of the following four categories, record which 
substance produced the greatest effect: Feeling of well-being; 
Feeling of dissatisfaction; Thinking; Vision. 
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1 

i 



»- • - 

II 1 1 1N(> 
i-xn Kll NCI !> 


(OMMONM SS Ol SI 'Mil <!N 
1 XT! Kll N( 1 N( i Mill 1 


Smoked 

\l ,11 If 11.111. 1 


M .Ki|u,in«i 


\Uohol 


AUohol 
Suh%l tlutr 


reeling ol 
well- hem}* 


M 


1 1 


16 


i 

3 


reeling <>f 
1 divsausfaitton 


is 


27 


27 


\ 

2 I 


Thinking alloc ted 


I / 




21 


* i 


Vision* hcaimg. 

etc., a lice ted 
v 




16 


20 


t 

-t 

2 i 



Table 2 

□ 7. Did smoked, or capsule, marijuana produce the gieater 
effect? 

People often use marijuana instead of alcohol because they 
think that marijuana produces no hangover. Is this really 
true? Table 3 gives the opinions of 32 adults who have used 
marijuana ten or more tunes. 

Table 3 



AITIIRLI I IX IS Oi MARIJUANA 



1 

1 



Condition 


Num he i 


Sometimes have bad 
aftereffects. 


•i 

12 


Do not have had 
aftereffects. 


20 



7 Surprisingly, smoked marijuana produced 
the greater effect in three (well-being, think- 
ing, vision) of the categories The feeling of 1 
well-being and the senses of vision and hear- , 
ing showed the greatest difference. It is sig- 
nificant that these two categories arc tho ones 
most indicative of hallucinogenic effects. 



Marijuana users who complain of bad aftereffects usually 
mention being overly tired, irritable, or unable to concen- 
trate, and having headaches. 

□ 8. How many people out of the 32 studied ( fable 3) re- 
ported undesirable aftereffects? What percent is this? 

□ 9. What other information would you need before you 
could compare the aftereffects of alcohol and marijuana? 



8. 12 out of 32. $ x 100 is equal to 37.5%. 
It might be Interesting to note that a bad" 
or "undesirable* aftereffects based on the 
judgment of the subject All of the 32 might 
have had aftereffects that In certain -cases 
could be classified as bad or undesirable. 
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There seems to be no question that drunken- 
ness is related to crime If we add to those 
statistics the fact that alcohol Is involved In 
a large percentage of serious and fatal acci- 
dents On the road, it becomes a damaging 
indictment against drinking. With the evi- 
dence at hand (and there is some), marijuana 
seems far less likely to lead to violence. The 
obvious question that is then asked by young 
people is "Why is marijuana worse than alco- 
hol?" An answer, but not necessarily the best 
one, is that, at least to the present -time, it can 
put you in Jail. 



A lot of people think alcohol. niaii]uana, and other drugs 
i a use v i line Is this ti tie' 1 1 el's set- Main ei i in in ah and 
delinquents use marijuana. alcohol, or both. But it's hard 
to say what this means Dors it mean that drugs cause crime? 
Of could it be that crime leads people to Use drugs? Or arc 
drug use and crime both related to a person's personality? 
'I here are no gftod answers to these questions now. 

There is considerable evidence that serious crimes arc 
associated with being drunk from alcohol. Table 4 summa- 
rises one large study of almost 9(K) people picked up during 
or immediately after they committed a major crime. Unfor- 
tunately, this kind of information is not available on the 
relationship between marijuana use and crii^ic. 



Tabta 4 f 



CRl ML- ALCOHOL RELATIONSHIPS 



! 



* 


Drunk to Non- 


Crime 


di unk Persons 


Cuttings 


11 to I 


Other assaults 


10 to 1 


Carrying concealed weapons 


8 to I 







1 

f 



L 

□ 10. What relationship do the data in Table 4 suggest be- 
tween drunkenness and crimes of violence? 

About all that can really be said now is that there seems 
to be a difference in the psychological effects of marijuana 
and alcohol. Alcohol is often associated with aggressive be- 
havior. On the other hand, marijuana seems to have the 
opposite association. Marijuana users seem to be less fible 
to carry out plans and have less interest in doing so. As a, 
group, "po^ieads" tend to be passive and to withdraw from 
activities. 



□ 11. Overall, how do the effects of marijuana seem to com- 
pare with the effects of alcohol? (Record your conclusions 
in your Record Book.) >v 
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Caution Here again, you should be cautious about over- 
generalizing. Always remember not only that humans differ\ 
from person to person but also that the same person doesn't 
always react the same way to the same chemical input 
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LOUlPMbNI LIST 
Nona 



To serve as a 
drugs 



x 

i referent: 



e. table on various 



Drugs— In a Capsule Excursion 5-4 



This exourslon is for general information and 
reference. 



This excursion is designed for your rcfeienee and informa- 
tion. The information on slang terms and methods ol taking 
the drugs (see Tables 4-1, 5-1, and 5-2) is not repealed here 
The question marks in some boxes indicate a difference ot 
opinion among scientists who have studied the drug. 

If the terms used in the chart are unfamiliar to you, use 
reference materials in your classroom or library to learn their 
meaning. 



MAJOR POINT 

The point that has been made throughout the 
unit should be re-enfphasized here Because 
of differences in people, personal health, 
strength of drugs, and other factors, it is ditti? 
cult, and perhaps impossible, to classify the 
different drugs m neat rows and categories 
Very likely some student will come up to you 
with some comment like This other book 
says—" or "We were told in our health 
class—.'* and point out a classification dis- 
crepancy with the table With the complexity 
of the subject, this Is to be expected. 
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16.1 



I )ruj?s 


— — | 

Oiiimii and I oim 


1 Vi 

Vlnsn .il 


*eude ncc 

\\\ <. holojMcal 


lolciaiu'f 


Heroin 


( omes from morphine, a while. oM wlmc, 
01 brown powder 


Yes 


Yes 


Yes 


Morphine 


The main uitivi* substance in opium, while 
* powder, lighi any cubes, 01 small white 
tablets 


Yes 


Yes 


Yes 


Codeine 


Substance in opium, can begotten liom 
morphine, less potent than either- opium 
01 morphine 


Yes 


Yes" 


Yes 


Alcohol 


Made by Icimenung giapes and grams 


Yes 




Yes 


Barbiturates 


Manufactured chemicals 

/ 


Yes 


Yes 


Yes 
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r 



Withdiawal 

Symptoms 



Vomiting. diauhca^ 
shaking aches, 
pospn alion # 



As above 



As above hul less 
noticeable 



As for heioin % bnl 
wilh hallucinations 
in addition 



Vc/lniting, diarrhea* 
shaking, aches, 
sweating* and 
hallucinations 



Death by 
( )\ ridosc 



< ohm, 

lungs fail 



Coma, ' 
lun£s tail 



Possible 
but I 
unlikely 



Coma, 
lungs tail 



Coma. 

lungs tail, 
shock ^ 



Possible Physical 
( omptn aiions 



Needle i a used mice 
lions, ovcidosc, loss 
d1 cooidmalion, 
dulled sen%. 



constipation 



loss ol coordination, 
ovcidose, dulled 
senses, constipation 



Const 10A 

, y 



tion 



lintated liver, pan- 
creas, stomach, 
and neives; ovci- 
weight, biam 
damage 



Overdose, h )ss ol 1:0 
oidinalum, sluned 
speech, poor appe 
tile, convulsions* 
staggering 



> Mental 
< \>mplu aliens 



I )iunkemu*ss. auiisot lal 
hehav 101 . U»ss ol ap- 
petite, drowsiness 



As above 



Diowsmess, loss ot 
appetite 



Drunkenness, loss ot 
* % coordination, anil 

socral behavior, biain 
* damage, senoiis men 

tal illness 



Diunkenness, depies 
sion, pool concentra- 
tion, senous mental 
disease, drowsiness 



l'lobabU 
Risk i>! 



High 



M tiu>r 



nigh 



High 





Stimulants 



I) nips 


Origin and I'oim 


Dependence 


I olerance 


Physical 


Psychological 


Amphetamines 


ManuJactused chemicals 


No? 


Yes 


Yes * 


Cocaine 


Leaves of the coca bush (nol 
cacao), white, colorless, fluffy 
powder that looks like snow 


No 


Yes 




— T 1 

Caffeine 


In tea. cofl'ce. cocoa, and cola; 
odorless, bittei, white powder 


No 


Some 


Yes 


— — ■ — ■ — i — 

Hallucinogens ^\ 


LSD 


Can be manufactured 


No 


Yes 


Yes 
(extremely 
rapid) 


Marijuana (Cannabis) 

r 


Dried flowering or fruiting top 
of the female hemp plant 


No 

. <» 


Yes? 

J- 


Partial 


Mescaline 

A 


From the pcyotc cactus 


No 


Yes? 


Yes 



















Piobable 


Withdrawal 
Symptoms , 


Death by 
Overdose 


Povsible Physical 
Complications 


Mental 
i 'omplK-itions 


Risk of 
Ati use 


Deprevsion. 
apathy 


Convulsions. 

torn a. brain 
- hemorrhage 


1 oss dI appetite. needle- 
caused infection, blood 
vessel disease, shaking 


Drunkenness, mental illness, 
antisocial behavior, rest 
lessncss and imtahilitv. 
hallucinations, talkative- 
ness, aggressiveness 


High 


None 


Convulsions, 
lungs Tail 


Loss ol^appetite. dam 
aged nose membrane 
from smiling, loss of co- 
ordination, convulsions, 
biain damage 


Drunkenness, mental illness, 
excited state, hallucina- 
tions, appetite loss, lacj^ 
ol sleep ; 


High 


None 


None rccoided 


None or minor 


Lack ol sleep or 
restlessness 


None 


"t 








None 


Lethal dose 
unknown 


Unconsciousness, heart 
failure, ehiomosoine 
changes, brain dam-^ 
age (?) 


Panic, mental illness, ha! 
luonatiim. unpredictable 
behavior, antisocial be- 
havior, anxiety, and 
personality changes 


High 

t 


— ^ — 

None 


Unknown 


BroncbUis. eye in lections, 
and indigestion 


Rare panic or inenrat ill- 
ness, unpredictable be- 
havior, hallucinations. 


Moderate 








antisocial behavior. 








% 


personality changes 




<*r^ 

None 


Unknown 


Unknown 


Simitar to LSD and mari- 
juana 


High 



1 
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. PICTURE QREDITS' 



x Richard Lawrence Stack from Black Star 

24 Dan McCoy from Black Star 

28 Oscar Auerbach. M D 

30 Oscar Auerbach. M D 

3t Oscar Auerbach. M D 

32 Oscar Auerbach. M D 

33 Oscar Auerbach. M.D. 
48 Jun Mlki for Ufe 

56 Don Renner from Photo Trends 

66 Ernie Baxter from Black Star 

82 Eugene Anthony from Black Star 

94 ISCS 
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